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ABSTRACT
Within less than a decade, containerization has
revolutionized maritime general cargo transportation
throughout major world trade routes, especially the
trade routes between the Far East and the United
States. Few commodity flow studies have focused on
this latest innovation in maritime transport. To most
of the rapidly developing state-owned Far East shipping
industries, an understanding of container flow
variation and port calling preference with U.S.
seaports has become essential in order to maximize
investments and to rationalize services.
By applying 1974, 1977, and 1980 Far East/U.S.
container flow data, this study intends to explore the
non-physical and economic elements which might have
influenced container flow variation. Three techniques
were utilized in the study. First, a percentage share
review provided a basic understanding of the succession
and hierarchy of container flows throughout the U.S.
seaports trading with the Far East. Second, a modified
gravity model was applied to identify groups of
variables which could explain the flow variation. And
finally, residual value analyses examined the accuracy
of estimation of container flows based on the
regression equations.
ii
The findings showed that New York, Savannah, New
Orleans, Los Angeles, and Seattle were the five major
ports handling Far East container throughputs, and
adhered to the load-center concept. The finding also
indicated that a single or a group of standard
variables were unable to explain total variation,
although a distance variable appeared regularly.
Furthermore, the residual values analyses showed that
the model served best for the Far East/U.S. Pacific
container flow variation.
A load-center concept has been suggested to
shipping and port industries as a way to deal with the
growing volume of container traffic. More accurate
flow forecasting studies will be needed to enhance the
confidence of the policy-making process for port
authorities as well as for shipping companies to
justify future investment.
iii
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CHAPTER ONE
INTRODUCTION
Trade Background
Since World War II, the volume of world seaborne
trade has continuously increased, and its content has
become more varied. Trading relationships, among the
nations of the world, have intensified along with the
increasing trading volumes, especially between the
developing and developed economies1 (OECD,1974, 1977,
and 1980; Godwin, 1980). In past decades, for
example, the developing countries along the Western Rim
of the Pacific Basin have been noted for their amazing
economic growth. Their economic importance has been
recognized from the perspective of both United States
(U.S.) and European interests (Smith, Mcloughlin,
Large and Chapman, 1985).
combined value of the U.S.
exceeded that of all U.S.
The fact is that the
Transpacific trade has
Transatlantic commerce
(Hofheinz and Calder, 1982). The United States now is
more dependent on the Far East Region economically than
it traditionally has been on Western Europe. U.S.
imports from East Asia exceeded exports in dollar value
1
by nearly three to two (IMF, 1981). The United States
great foreign trade deficit with Japanhas incurred a
(Lincoln, 19811-. Post-war economic and political
reality has created a mood in which most~developing
countries, especially in the Far East, realize that
they could grasp this economic opportunity to encourage
development (Brandt, 1981). This opportunity may free
developing nations from primarily an agricultural type
of economy in favor of a more competitive position,
thus, allowing them to pursue growth in national wealth
and in the promotion of living standards. A result of
this strategy is that they would qUickly recognize that
interdependence with developed economies is an
essential prerequisite for their national well being
(Brandt, pp. 66-70; Pirages, 1978; and Rodan, 1985)~
They also realize that the United States is a dominant
power and has played an important role in the world
system of free-market economies (Green and Lutz, 1978).
Developed economies provide a broad market for the
products of most developing countries; thus developing
nations have created a strategy of export targeting
(Green and Lutz, pp. 97-117). The U.S. market also
serves as a major source of technological know-how, and
a provider of capital goods needed by most Far Eastern
countries (Green and Lutz, pp. 131-140). Economic
interdependence between the Far East and the United
2
States embodies a substantial increase in volumes of
manufactured goods (Morton and Tulloch, 1977).
Table 1 shows past and forecast figures concerning
the volumes of U.S. waterborne trade by foreign
regions. It indicates that Japanese and East Asian
foreign trade with the United States is far ahead of
that of other regions including Western Europe. In
1975, the Far East gained a combined 19.3 percentage
share of all U.S. foreign waterborne trade. It is
estimated that by the year two thousand, approximately
48 percent of the all U.S. foreign trade will involve
the Far Eastern region. Throughout the forecasting
period, the Far East region will be the largest and
most important U.S. trading partner. The U.S.
Maritime Administration (MARAD) forecasts cover all
U.S. foreign waterborne trade, including bulk,
liquified bulk, and general cargo and do not specify
volumes of containerized cargo. In 1972, an estimated
44 percent of the loading and unloading of liner ships
carrying the ten major types of goods to and from the
United States were containerized (du Jonchay, 1978).
Between Europe and the Far East, the proportion
currently exceeds 50 percent. Container transport is
also moving into Caribbean and West Africa and in 1977
began to penetrate the links between Europe and New
Zealand and Europe and South Africa (Gardner, 1985).
3
TABLE 1
U.S. WATERBORNE TRADE FORECAST
BY REGION, 1975 - 2000
Percent and
Rank 1975
Forecast
.l..aaQ 2..QQQRe~ion
1 Canada
2 Eastern South America
3 Western South America
4 Caribbean
5 Central America
6 Mexico
7 Northern Europe
8 Mediterranean Europe
9 United Kingdom
10 North America
11 Developing Africa
12 South Africa (Rep.)
13 Middle East
14 Japan
15 East Asia
16 South Asia
17 Communist Asia
18 Communist Europe
19 Australia and Oceania
9.9
12.8
1.9
9.9
.8
1.9
9.3
4.8
1.3
4.7
8.2
.4
11. 1
11.4
6.4
1.5
.1
2.5
1.1
5
1
13
4
17
12
6
9
15
10
8
18
3
2
7
14
19
11
16
61635
79648
11569
61673
5262
11891
57634
29998
8069
29246
51333
2308
68936
70639
39573
9629
649
15589
7041
77484
109588
14938
91801
5453
12945
74628
40624
10458
37141
80823
2282
106094
90423
53279
8804
4590
20373
8713
112710
157262
23035
130528
8856
24238
164597
72384
21478
50418
107334
5116
149655
204247
89706
12148
10396
49492
27269
6
3
13
5
18
14
2
9
15
10
7
19
4
1
8
16
17
11
12
Total 100.0 622340 850496 1420885
Source: A Lon~-Term Forecastin~ of U.S. Waterborne Forei~n Trade.
1976 - 2000, volume I, summary. Division of Economic and
Operational Analyses, Office of Policy and Plans, Maritime
Administration, U.S. Dept. of Commerce, November 1977.
Washingt on D. C..
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Another MARAD publication, Containerized Cargo
Statistics. provides annual U.S. foreign container
traffic information based on U.S. foreign trade
routes. These statistics. however, do not focus on
port-to-port, port-to-nation, or port to any specific
region container traffic; rather they are just
conventional trade route analyses referring
specifically to containerized cargo. Nevertheless, the
above container traffic analysis offers a basic
overview of the Far East region/United States
containerized cargo trade patterns (See Tables 2, 3 and
4). In 1974, twenty-eight percent of all U.S. foreign
containerized cargo, in numbers, came from Trade Route
29 (U.S. Pacific to and from the Far East). This
ranked second to Trade Route 5-7-8-9 (U.S. North
Atlantic to and from the United Kingdom and Western
Europe). In addition, Trade Route 12 (U.S. Atlantic
to and from the Far East) ranked third in number of
containers. Together U.S. East and West coast
containerized tonnage with the Far East region amounted
to the largest share (36 percent) of all U.S. foreign
traffic. By 1978, Trade Route 29 became the most
important trade route in terms of containers. The two
Far East Trade Routes 29 and 12 accounted for 40
percent of all U.S. containerized traffic.
5
TABLE 2
OCEANBORNE CONTAINERIZED FOREIGN TRADE
TOP TEN TRADE ROUTES, 1974
CQntainers TQtal TQns
Percent Percent
Trade RQute Number Qf TQtal Number Qf TQtal
5-7-8-9 463 28 6,794 30
29 457 28 5,749 26
12 164 10 2,141 10
10 144 9 1,907 9
16 65 4 902 4
21 61 4 892 4
26 67 4 819 3
11 47 3 788 3
4 43 2 603 3
6 24 1 375 2
All Others 115 7 1381 6
TQtal 1650 100 22,351 100
NQtes:
1) All units are in thQusands; tQns are in lQng tQns(2,240).
2) Mixed units Qf standard and nQnstandard size cQntainers.
3) Includes military cargQes.
SQurce:
CQntainerized Car~Q Statistics, Maritime AdministratiQn,
U.S. Dept. Qf CQmmerce, WashingtQn D.C., 1974, pp.9.
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TABLE 3
u.s. OCEANBORNE CONTAINERIZED FOREIGN TRADE
TOP TEN TRADE ROUTES, 1978
Containers Total Tons
Percent Percent Percentage
Trade Route Number of Total Number of Total Increase
29 1,032 34.0 9,609 31.8 7
5-7-8-9 575 18.9 5,760 19.1 3
12 317 10.5 2,913 9.7 - 3
10 192 6.3 1,913 6.3 -10
21 143 4.7 1,435 4.8 11
11 110 3.6 1,168 3.9 8
16 74 2.5 949 3.1 14
4 83 2.7 879 2.9 18
26 87 2.9 875 2.9 - 1
17 62 2.1 578 1.9 - 4
All others 364 11.8 4163 13.6
Total 3,039 100.0 30421 100.0
Notes: See Table 2.
Source:Containerized Cargo Statistics, Maritime Administration,
U.S. Dept. of Commerce, 1978, pp.9.
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TABLE 4
U.S. OCEANBORNE CONTAINERIZED FOREIGN TRADE
TOP TEN TRADE ROUTES, 1980
Containers Total Tons
Percent Percent Percentage
Trade Route Number of Total Number of Total Increase
29 1,315 35.7 11,520 33.4 19
5-7-8-9 651 17.7 6,084 17.6 2
12 332 9.0 2,981 8.6 18
10 189 4.9 1,638 4.8 -14
21 159 4.3 1,423 4.1 -17
4 131 3.6 1,299 3.8 29
11 143 3.9 1,276 3.7 2
16 93 2.6 1,121 3.2 - 1
26 103 2.8 975 2.8 6
17 94 2.6 873 2.5 20
All Others 476 12.9 5,302 15.5
Total 3,686 100.0 34,492 100.0
Notes: See Table 2.
Source: Containerized Cargo Statistics, Maritime Administration,
U.S. Dept. of Commerce, 1980, pp.11.
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By 1980, the Far East region was the leading area
for containerizd traffic, reaching about 42 percent of
the total U.S. container tonnage. This figure
reflects the fact that the Far East region as a whole
has become the leading trading partner with the United
States. Therefore, the foreign ports which handled the
largest amounts of U.S. container traffic are within
the Far East region.
Table 5 shows that in 1975 the Port of Rotterdam,
the Netherlands, was the premier foreign port handling
almost 14 percent of all U.S. containerized traffic,
followed by the ports of Kobe and Tokyo, in Japan. The
ports of Hong Kong, and Kaoshiung and Keelung, in the
Republic of China (Taiwan) were also ranked in the top
twenty foreign facilites. By 1978, the Port of
Rotterdam descended to the second place position, and
the Port of Kobe became the leading foreign port
handling almost eleven percent of all U.S. foreign
containerized traffic. Hong Kong remained in its fifth
ranking, Keelung climbed rapidly to the seventh rank,
handling about 3.6 percent of all U.S. foreign
container traffic. In addition, Kaoshiung advanced two
rankings. The Port of Pusan, in the Republic of Korea,
and the Port of Singapore entered the top twenty
foreign ports list. In 1980, six of the top ten
9
TABLE 5
U.S. OCEANBORNE CONTAINERIZED FOREIGN TRADE
TOP TWENTY-FIVE FOREIGN PORTS
~ l..9..'re .l.9..8..Q
Percent Percent Percent
Foreiin Port of Tota.l R.a.nk of Tota.l R.a.nk of total R.a.nk
Rotterdam,
Netherlands 1:3.8 1 9.8 2 9.8 2
*Kobe.
Japan 10.5 2 11.:3 1 10.9 1
*Tokyo,
Japan 6.2 :3 6.5 6 4.5 6
Bremerhaven.
W. Germany 6.2 4 6.5 4 5.2 4
*Hong Kong.
Hong Kong 5.7 5 6.2 5 7.8 :3
*Yokohama..
Japan 4.0 6 6.9 :3 4.:3 7
Antwerp,
Belgium 2.8 7 2.4 9 2.5 9
Le Harve,
France 2.8 8 2.7 8 2.7 8
Genoa.
Italy 2.:3 9
Greenock,
Scotland 2.2 10 2.0 13
Rio Jaina.
Don. Rep. 2.2 11
*Koashuing,
Rep. China(Taiwan) 2.0 12 2.4 10 4.7 5
10
TABLE 5 (CONTINUED)
U.S. OCEANBORNE CONTAINERIZED FOREIGN TRADE
TOP TWENTY-FIVE FOREIGN PORTS
FQreUn PQrt
~
Percent
Qf tQtal B.w:lJr.
1.9..7..8.
Percent
Qf tQtal B.w:lJr.
llaQ
Percent
Qf tQtal &.w;\.k
NagQya,
Japan
GQthenburg,
Sweeden
MelbQurne,
Australia
Cadiz,
Spain
Hamburg,
W. Germany
Felis%stQwe,
England
LeghQrn.
Italy
*Keelung.
Rep. China(Taiwan)
Pusan,
Rep. KQrea
SingapQre.
SingapQre
KingstQn.
Jamaica
Algeciras.
Spain
LiverpQQ1,
England
1.8
1.8
1.7
1.7
1.7
1.7
1.6
1.5
13
14
15
16
17
18
19
20
2.1
1.4
1.3
1.7
2.0
3.6
2.0
1.8
1.6
1.4
11
19
20
16
14
7
12
15
17
18
2.3
1.2
1.5
1.7
1.3
2.2
3.7
2.1
2.4
1.7
1.4
11
20
16
14
19
12
8
13
10
15
18
~: 1) Units are in long tons(2.240).
2) * indicates the pQrt is in the Far East regiQn.
SQurce: CQnta1nerized CariQ Statistics, MARD, Dept. Qf CQmmerce,
1975, 1978 and 1980.
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foreign ports moving containerized cargo to and from
the United States were within the Far East region;
together they handled about 40 percent of the all U.S.
containerized foreign traffic. Furthermore, the ports
of Pusan and Singapore, were also among the top twenty
ports. The data supports the premise that Far East
countries have been challenged by the pressures of
adopting containerization brought about directly by the
developed nations. As a result of heavy commercial
interchanges, the strength of maritime commodity flows
between the Far East and the United States has been
growing. This suggests containerized cargo flow
examinations and analyses, in the context of maritime
spatial geography, are necessary and applicable.
Research in this area may help to provide a better
understanding and suggest possible improvements with
regard to policy-making for regional maritime shipping
and port management (Kendall, 1983). Conventional
maritime commodity flow analyses take either a
macroscopic view of maritime traffic patterns, or just
emphasize commodity and cargo flows originating at or
destined for a single reference point, for example, a
port of a nation state. Very few commodity flow
studies have combined the impact of maritime
technological innovation with overall maritime
12
commodity flow analyses 4 (Sohmen, 1985) .
Containerization, a form of unitization, is the
principal new maritime techonology for handling general
cargo since the 1960s (Mckinsey Company, Inc., 1967),
and has been widely accepted (Kendall, 1983, p. 234).
Nevertheless, little is openly known or understood with
regard to the basic underlying elements which may have
a special influence upon maritime containerized cargo
flows between two areas.
Hypothesis
It is hypothesized that despite some
disadvantages, containerization will continue to grow
and become more concentrated between industrialized
economies and developing economies, especially the Far
East region (Seatrade, May, 1981,
Disadvantages involve high cost
pp.
of
135-145) .
building
containerships, huge investment in port facilities, and
the problem of tracking and reintegrating containers
(see for example, Markussen, 1982; Kendall, 1983, pp.
234-235;
5
40-43) .
and OECD, Maritime Transport, 1985, pp.
Furthermore, it is believed that the extent of
containerization and container traffic generated can be
explained by various independent variables (Marti,
13
1982). This study attempts to assess which independent
variables have affected container traffic flows between
the Far East and the United States. Variables
contributing to an explanation of the variation in
container flows are represented by the following
subhypotheses,
containers:
both for imports and exports of
1) flows between the two studied areas are
directly related to the Gross National Product
of the Far East country;
2) flows are inversely correlated to the distance
separating orgins and destinations;
3) flows are directly related to the ratio of the
value of import to export tonnage of the Far
East country, implying that a balanced flow is
important for a container operation;
4) flows are related to the national energy
consumption of the Far East country;
5) flows are directly related to the ratio of
maritime general cargo imported over that
exported from the Far East country; and
6) flows are directly related to the ratio of the
Far East country's national trade with the
United States over its national total external
trade, in terms of value.
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Among all independent variables, the distance
variable will perform a less significant role than
others. This is partially because the trade route and
the nautical distance traveled by a containership are
always more stable than that of conventional break-bulk
carriers. In addition, the Far East ports considered
here are in the same geographic area and their distance
With respect to United States seaports are almost
equal.
In a MARAD publication, a series of forecasting
models were employed which utilized tens of economic
factors CMARAD, 1977). These factors served as
independent variables to evaluate the general U.S.
waterborne trade. The publication did not attempt to
take into account the innovation of containerization or
to identify the possible economic factors which might
have influenced container flows on trade routes between
the United States and various foreign regions.
Many studies of spatial interaction in the
eastablished maritime literature have concentrated on
flows between the Atlantic coasts, especially between
North America and Western Europe. On the other hand,
the maritime flows both in the form of conventional
break-bulk and containerized cargoes between North
America and the Far East have been given less
attention. Thus, there is a need to evaluate the
15
magnitude of maritime cargo flows, both in
and volume, and to measure the effect
elements on containerization between the Far
the u.s.
The Process Qf The Study
direction
of certain
East and
The process of this study, therefore, is twofold.
The preliminary step outlines, groups, and orders
container ports along the East, West and the Gulf
coasts of the United States in terms of the magnitude
and direction of flow of containerized cargo with Far
Eastern countries. Then, by demonstrating several
procedures and operations, it attempts to identify the
factors that may have influenced containerized cargo
flows.
These procedures are followed by an explanation of
container traffic throughput volumes between the Far
East and the United States. The analysis is based upon
several regression models which utilized independent
variables, to estimate theorical volumes of container
traffic within the regions concerned. The purpose of
this estimation work involves satisfying both port and
shipping industry needs to constantly assess future
16
requirements for merchant ships, ship yards and port
facilities. Specifically, these estimations are
intended to aid the port industry toward:
1) the development of orderly and well-thought out
systems of national container ports (N.A.S.,
1976, pp. 3-27);
2) the evaluation of port tariffs; and
3) an assessment and evaluation of the feasibility
and soundness of current and future port infra-
and super-structure
6
(Slack, 1985).
construction investment
Analysis may also aid the shipping industry by
providing the following information:
1) the optimum deployment and utilization of
existing vessels (Branch, 1975, pp. 122-132);
2) a determination of the need for further
increments to the shipping company and national
container fleet in terms of size and capacity
to serve potential markets (Kendall, 1983, pp.
337-359); and
3) an estimation of new container ship
requirements and financial resource allocations
(Frankel, 1982, pp. 174-179).
It may also help national maritime authorities by
providing a better:
1) understanding and evaluation of container flow
17
variation; and
2) a mechanism for planning and development of
maritime trade promotions and allocating
man-power and financial resources.
The accuracy of the estimation in this study,
however, depends upon the requirements as well as
statistically satifactory level for selecting affected
independent variables.
Research Goals
spatial interaction
U.S. and Far East
goals of this study,
The study considers only the
of containerized cargo between
ports. The specific research
therefore, are:
1) to identify quantitative factors affecting a
container system's growth and development
within the selected Far East countries;
2) to investigate change in origins and
destinations of container traffic involving the
U.S. ports focusing on 1974, 1977, and 1980,
while identifying major container load centers
on the three U.S. coasts; and
3) to provide techniques to estimate the potential
18
growth capability of the U.S. ports based on
existing flow data.
These three research goals have not been addressed
widely in the containerization literature. The
evolution of containerization as the dominant means for
transporting break-bulk and general cargo requires that
a careful study be accomplished concerning
containerized cargo flows. Such a study could be very
important in formulating appropriate national or
private shipping polices. Thus, the results of this
study, first, will enhance the geographical
understanding of the Far East and U. S. region in
terms of maritime transportation and container flow
relationships. Secondly, it will present a picture of
container traffic change among the ports of the United
States. Thirdly, it will identify the factors that
have influenced the growth and development of
containerization in the Far East countries. Fourthly,
knowledge based on eXisting empirical cargo flow data
will assess the extent and impact of influencing
factors on future development.
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CHAPTER TWO
APPLIED THEORY: SPATIAL INTERACTION
In their paper, Marti and Krausse (1982/1983)
outlined three basic components of a maritime container
system:
1) a set of fixed ports which handle containers,
each characterized by certain paths;
2) a set of flows between those ports; and
3) a set of physical, economic, and political
relationship between the ports and their
hinterlands and forelands.
The first two components describe container interaction
between two ports at a point in time and identify
certain route structures on which movement occurs. The
third component modulates the pattern of interaction
over time. Since the objectives of this study are to
order and group container ports and to identify the
factors which have influenced their flows, emphasis is
directed toward the first two components. The third
component is examined to a limited extent.
In this case, not only is a time-specific spatial
model for container flow analyses needed, but also a
20
theory of the movement of goods in containers is
required.
Spatial Interaction and Geography
The Tables in the previous Chapter reveal a clear
picture of the heavy interaction of containerized cargo
along the trade routes between the United States and
the Far East. To understand and explain the nature of
these kinds of movements between two different areas,
Ullman (1980) brought forth a concept called spatial
interaction. According to Ullman, all movements of
commodities and services are processes of spatial
transfer between places, and can be evaluated in terms
of complementary supply and demand areas, presence or
absence Of intervening opportunities. and the
transferability of goods and services. These are then
the three preconditions affecting spatial interaction
7development (Ullman, 1980, pp. 18-19). Ullman's
theory is used on to construct the cornerstone of this
study.
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CQmplementarity
CQmplementarity refers tQ a situatiQn in which if
two places are tQ interact with each Qther there must
be a demand in Qne place and a supply at the Qther.
The U.S. and Taiwan's mutual CQmmerce prQvides a gQQd
example Qf complementarity. In 1981, Taiwanese expQrts
tQ the United States amQunted tQ 8.2 billiQn U.S.
dQllars, while impQrts were 4.8 billiQn U.S. dQllars
(Kuo, 1983). The major exports frQm Taiwan tQ the
United States were fQQd prQducts, textiles, and
electrial machinery, which 'are all lQw-skill and
high-labQr intensified products. Taiwan impQrted
mainly capital gQods Qf machinery and tQQls, chemicals
and pharmaceuticals, transpQrtatiQn equipment, and
agricultural prQducts frQm the United States (KuQ,
1983, p. 138). These cQmmodities, bQth expQrt and
impQrt cannQt be substituted due tQ the differences in
natural reSQurces and industrializatiQn between the tWQ
geographic areas (Murphy, 1966). Thus, in the absence
Qf an intervening QppQrtunity, cargQ flQWS have formed
between the tWQ places. Without specific
cQmplementarity Qf supply and demand, the mQvements and
interactiQns Qf goods and services WQuld hardly have
taken place.
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Interyening OppQrtunity
Intervening QppQrtunity refers tQ a geQgraphical
attractiQn Qf a place IQcated between tWQ Qther places.
CQmplementarity may be affected by that nearby place.
If Qne cQnsiders a pQtential mQvement Qf gQQds frQm a
place A, say Taiwan, tQ a place B. say the west cQast
Qf the United States, we have tQ CQnsider any place C
between them. Place C might act as an intervening
Qrigin Qr an alternative destinatiQn fQr the gQQds
presumably mQving between A and B. Intervening
QppQrtunity dQes nQt always curtail IQng distance
interactiQns. Take fQr instance trianglar interactiQn
between Taiwan-Japan-U.S. AlthQugh such a situatiQn
can create interactiQn between widely separated areas
by making intermediate transpQrt links Qr direct
cQnnectiQn prQfitable and payable, the pQssibility Qf
intervening QppQrtunity always exists (KuQ, 1983, p.
138).
Transferability
Transferability is the third cQnditiQn under which
spatial interactiQn Qccurs. Transferability refers tQ
the frictiQn Qf distance and the CQst tQ QverCQme it
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measured in real time and money (Abler, Adams, and
Gould, 1971). If the costs of time and money of a
tranversing distance were too high, the movement or
interaction will not take place despite perfect
complementarity and the absence of intervening
opportunity. Transferability has not been a real
obstacle because of continuous transport technological
innovation, which has created inexpensive rail,
highway, and water movements and has allowed almost all
classes of goods to move easily (Hurst, 1974). In the
shipping industry. the most significant innovation in
the twentieth century has been the emergence of
containerization (Kendall, 1983, pp. 201-202, and pp.
234-236).
Thus, in this study of a portion of the spatial
interaction system, containerized cargo flows are
influenced by three factors: 1) complementarity,
depending on areal differentiation; 2) intervening
opportunities between places; and 3) transferability
measured in time and money. This three-factor theory
provides an excellent general principle to review
containerized cargo interaction between the Far East
and the United States.
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The Gravity MQdel
One Qf the earliest empirical fQrmulas (CarrQther,
1956) which has been Qften emplQyed tQ describe many
types Qf spatial intereractiQn is the gravity mQdel
(Ullman, 1980, pp. 20-27; Taaffe and Gauthier, 1973;
and LQwe and MQryadas, 1975). The gravity mQdel brings
the factQrs Qf specific geQgraphical cQmplementarities
and the frictiQn Qf distance tQgether (LQwe and
MQryadas, 1975, pp. 195-196). Because Qf its
pervasive simplicity, the mQdel has captured a great
deal Qf attentiQn in the study Qf spatial interactiQn
(Lukerman and PQrter, 1960; Alcay, 1967; Smith, 1970;
Sun and BunamQ, 1973; and NiederCQrn and MQQrehead,
1974). A CQmmQn Qbjective Qf many cQmmQdity flQW
studies is tQ make diagnQstic statements abQut the
magnitude and the directiQn Qf the flQW cQncerned. The
gravity mQdel can serve this Qbjective well by simply
stating that interactiQn between tWQ places is directly
prQpQrtiQnal tQ the prQduct Qf their mass variables and
inversely prQpQrtiQnal tQ SQme functiQn Qf the distance
between them (LQwe and MQryadas, 1975, p. 176). The
Qriginal fQrmula is :
Pi Pj
Iij =-----------
Dij
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The above basic gravity model only deals with
three variables, some measurement of the mass of two
studied areas Pi and Pj, and the distance Dij
separating them. Iij is the dependent variable
determined by the three independent variables, and can
be read as an index to indicate and explain specific
spatial interaction.
In most of the cases, this simple gravity model
assumes that the effect of distance varies smoothly and
continuously over geographic space. It describes an
interaction phenomenon directly proportional to the
size of the populations and inversely proportional to
physical distance between them. It can relate to such
flows as traffic volumes, travel rates, or rates of
immigration (Taaffe and Gauthier, 1973, pp. 75-93).
The movement of goods from production points to
consumption pOints, a complementary case, resembles the
pattern of movement of populations (Abler, Adams, and
Gould, 1971, p.196). From the point of view of the
seller, production moves from factory to consumer so as
to maximize its net delivered price. This situation
exists among interdependent international trade flows
between one nation and another (Taaffe and Gauthier,
1973, p. 84). To maximize profits, with all else
being equal, the factory or the country serves the
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nearby market first, which could be another city or the
nation in general, thus saving transport cost and time.
In most cases, producers and consumers demand low
costs, accuracy, speed, and safe transportation
services to ship and receive products (Norton, 1963,
pp. 4-6). If the factors of complementarity and the
presence or absence of intervening opportunity were
fixed, the spatial interaction of movement between
places may be evaluated by the degree of
transferability improvement. As was defined earlier,
transferability is measured in real time and money
costs. Transferability also differs between places,
classes of movements. and between modes (Abler, Adams,
and Gould, 1971, pp. 194-195). To achieve a more
profitable movement, real time and money costs must be
reduced through
application of
improvement. The idea
intermodal transportation
and the
further
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interacting flows (Smith, 1970). In this study a
modified multivariate gravity model is introduced. It
attempts to the explain interaction utilizing empirical
There have been a number of attempts to formulate
enhances the degree of transferability
uniting land and water transportation
transport unit, a container (Kendall. pp. \
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\
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\
\
\
\
of
justifiable
patterns
209-220).
of goods by
in the same
includes
explainfurther
multivariate model which
variables that can
a
data of containerized cargo flows between the United
States and the Far East. Its formula is as follows:
IVC = GNP * EGY * TCM * PDT * CVH * DST
where
IVC is one of the following dependent variables:
CTNX is the number of containers exported to
country j in the Far East, from a Gulf,
North or South Atlantic, or a North or South
Pacific coast port in the United States; or
CTNI is the number of containers imported from
country j in the Far East, to a Gulf, North
or South Atlantic, or a North or South
Pacific coast port in the United States;
GNP is the gross national product of country j;
EGY is the energy consumption of country j, which
is a surrogate for the degree of manufacturing
in country j;
TCM is the total maritime commerce in general
cargo of country j;
PDT is the ratio of maritime general cargo
imported over that exported from country j;
CVH is the number of commercial vehicles in
country j, which is a surrogate for the degree
of development of the land transport infra-
struct in country j ; and,
DST is the distance between a major port in
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country j and the major port on Gulf, Atlantic
or Pacific coast of the United States.
By taking the logarithmic transformation (Blalock,
1979) of each side of the equation, the following
expression is produced:
log lVC= log a + bllog(GNP) + b2log(EGY) + b3log(TCM)
+b4log(PDT) + b5log(CVH) + b6log(DST)
The equation contains several variables, which are
known, and several other parameters log a, bI, b2, b3,
b4, b5, and b6 which are to be estimated by multiple
regression procedures. lVC is the dependent variable,
and the remaining variables are independent variables.
Parameters are the numbers which describe the
statistical relationship between the independent
variable and the dependent variables. Parameters
control the relationship between the logarithmic
transformed variables. With every increase in
log(GNP), for example, log(lVC) rises or drops by bl,
depending on whether the value of bl is positive or
negative. The value of log a represents the average
propensity of place to import from or export to the
United States in a given period of time.
By applying empirical data to the model and
through procedures of a least-square multiple
regression analysis, exact values of these parameters
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are produced and a coefficient of multiple
determination (R-Square) justifies whether or not the
variables selected are valid.
Model Assumptions
Assumptions must be stipulated when applying the
gravity model, otherwise the results would be
meaningless. The model suggests perfect or near
perfect spatial interactions, which seldomly exist in
reality. The function of assumptions is to simplify
reality so that the study can be more manageable, and
the results can be applied to general conditions.
The assumptions for this study are:
1) No artifical boundaries or barriers restrict
movement of container flows, there are no
special trade and tariff polices existing;
2) No intervening opportunity appears between the
Far East and the United States; that is, there
3) The container Shipping market and structure in
the Far East is not and will not be affected
is no siginificant spatial interactions between
mainland China and the surrounding countries in
Far East
1980. p.
due to political differences (Ullman,
8
45);
\
\
\
\
\
\
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drastically by the present economic and
political rearrangements between the
governments of the People's Republic of China
and the United Kingdom with regard to the
future status of Hong Kong (WesleY-Smith~ 1980;
Cheng~O 1984; and De Mesquita~11985);
4) The difficulty of container movement by water
is equal in all directions from any point;
that is, an equal transferability is the case
in all directions between the two trading areas
concerned;
5) All flow movements between any two ports are
served by a uniform type of ship in all areas;
that is, no major transport innovation occurs
during the time period of the study; and
6) The Far East-U.S. trade model is similar to
Far East-World trade model in terms of
container traffic; that is, permitting the
result of this study to be extrapolated to
other trading regions.
The above assumptions are necessary for most
transportation problems including cargo flow analyses,
with the exception of assumptions three and six. The
first assumption. no artifical barrier exists,
eliminates polices such as protective tariffs that may
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affect the complementarity and transferability between
the areas concerned (Ullman, 1980, pp. 24-25). The
second assumption, no intervening opportunity from
mainland China, ,excludes China's great potential role
as a vast production and consumption market to all
countries in the region. The third assumption
concerning the future of Hong Kong assumes that during
the time period of the study, the shipping industry and
financial market in Hong Kong as well as the entire Far
East would not be fataly affected by the so-called
'1997 deadline' issue between the Chinese and British
governments (Seatrade, October 1984). The fourth and
fifth assumptions describe causal relationships. A
continued equal friction of maritime distance in terms
of money and time, and no tranportation techonology
breakthrough in the time period of the study. They
assume that the cost and time of maritime transport,
ultilizing an uniform type of carrier and
differences in speed, ship size or
capabilities. Finally, assumption six is
with no
special
that the
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model and its results about container flows between the
the world's three major trading blocks, North America
and Europe, are looking toward the Far Eastern
opportunity, rather than considering each other as
is similar to interaction
\
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\
\
\
\
\
\
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Two ofbetween the Far East and other world regions.
Far East and the U.S.
their respective prime markets. Although the nature
and content of the shipments of the above two trade
routes may differ largely, for the sake of
simplification, the container cargo flow pattern
between the Far East and the rest of the world is
assumed to be similar to that between the Far East and
the United States. One other thing should be
mentioned. The value of containerized goods was not
considered in this study. It was assumed, therefore,
there was no relation between the values of goods and
the distance traveled (Ullman, 1980, p. 24).
The Study Area
If a production center is very large, it is able
to serve many markets both at home and abroad.
Conversely, large markets are likely to receive
products from many production centers (Martin and
Warden, 1965, p. 76). Both supply and demand centers
for manufactured products attempt to acheive their most
profitable earning potential.
Some countries, due to limited domestic markets,
trade with many other trading partners. This
arrangement is essential to achieve a threshold for
satisfying demand for surplus production as well as
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promoting national economic stability and prosperity.
Within the current international trading system, the
United States has available many large, rich domestic
and foreign complementary areas. The United States
development model has become favored by many nations in
their attempt to expand their trade networks (Abler,
Adams, and Gould, 1971, p. 195). As mentioned in the
Introduction, the Far Ea~t has become a region where
economic growth has fostered spatial interaction with
many world regions. Table 5 exemplifies this fact.
The trade routes of U.S. East Coast-Far East and U.S.
West Coast-Far East have taken the leading positions in
terms of total containerized tonnages handled in 1974,
1977 and 1980. Seatrade (April, 1982, p. 105)
reported that the Far East region has pushed ahead both
as generator of container traffic and as a builder of
ships and boxes. Although European and the U.S.
operators still control the lion's share of big
containerships, the trends are changing in favor of the
Far East shipping market.
The U.S. Essential Trade Route structure was
constructed in accordance with the provision of the
U.S. Merchant Marine Act, 1936, Section 212 (A), which
states that:
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· .. the operation of a vessel on a service, route
and line from ports in the United States, or a
territory, district, or possession thereof, to
foreign markets, which are, or may be determined
by the Secretary of Commerce to be essential for
the promotion, development, expansion, and
maintainance of the foreign commerce of the
United States (U.S. Government Printing Office,
1979).
There are four major U.s. trade routes connecting
the United States and Far East (Containerized Cargo
Statistics, 1980, pp. 107-113):
Trade Route no.12 U.S. Atlantic/Far East. Between
U.S. from the State of Maine to
Florida but not including Key
West, and ports in Japan, Taiwan,
Philippines, and the continent of
Asia from the Union of Soviet
Socialist Republic to Thailand,
inclusive;
Trade Route no.17 -- U.S. Atlantic, Gulf and Pacific/
Indonesia, Malaysia, and Singa-
pore. Between U.S. Atlantic, Gulf
Pacific coast ports and ports in,
and Indonesia, Malaysia(Malaya,
Sarawak, and Sabah) , Singapore,
Brunei and Southern Asia;
Trade Route no.22 -- U.S. Gulf/Far East. Between U.S.
Gulf (Key West to Texas, inclu-
sive) and ports in Japan, Taiwan,
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Philippines, and the continent of
Asia from the Union of Soviet
Socialist Republic to Thailand,
inclusive;
Trade Route no.29 -- U.S. Pacific/Far East. Between
U.S. ports from Washington to
California, (including, Alaska and
Hawaii), and ports in Japan,
Taiwan, Philippines the continent
of Asia from the Union of Soviet
Socialist Republic to Thailand
inclusive, and other Pacific
islands lying between the United
States and the Continent of Asia.
Eight Far East countries were selected for this
study, and their major container ports were selected
based on the volume of container throughput associated
with the United States (See Table 6). These countries
comprise a heterogeneous region in terms of culture,
language, religion, ethnicity, history, and tradition,
as well as in physical area and population size (Wong,
1979). They have a lot in common economically and have
shared a similar experience of economic growth and
trade development during the past decades. It has been
a truism that the economies of all these countries and
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TABLE 6
COUNTRY CODE AND MAIN FAR EASTERN PORTS
Country Main Port
TAIW Taiwan Kaohsiung
HONG Kong Kong Hong Kong
INDO Indonesia Djakarta
JAPA Japan Yokohama
KORE Korea(South) Pusan
PHIL Phillipines Manila
SING Singapore Singapore
THAI Thailand Bangkok
Source:U.S. Maritime Administration Publicstion
Container Staticstic, 1974, 1977,
and 1980.
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territories are by nature very trade oriented (Kunio,
1979, pp. 53-77). They all have a relatively large
external sector and in general a high trade-output
ratio as Table 7 shows. An export-propelled type of
market economy ties the Far East region to the
international system of interdependence which is
dominated by the industrialized countries (You and Lim,
1971, pp. 160-188).
U.S. coastal districts, published by the Bureau
of Census, delimit the U.S. study area. The four
coastal ranges which utilized the above taxonomy for
this study's purpose include:
Range 1--- North Atlantic Coast. From the
northern border of Maine southward to the
Virginia/North Carolina border;
Range 2--- South Atlantic Coast. From
Virginia/North Carolina border to the tip
of Florida, Key West, Florida inclusive;
Range 3--- U.S. Gulf Coast. From the tip of
Florida, excluding of Key West, and
inclUding Puerto Rico to the Texas/Mexico
border; and
Range 4--- U.S. Pacific Coast. From
to California; including
Alaska.
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Hawaii and
\
\
\
TABLE 7
TOTAL EXTERNAL TRADE OVER 1980 GNP OF SELECTED FAR EAST
COUNTRIES AND TOTAL TRADE WITH THE U.S.
OVER GNP OF SAME COUNTRIES, 1974, 1977 AND 1980
Country Exter. trade/
GNP. 1980
US trade/
GDP. 1974
US trade/
GDP. 1977
US trade/
GDP. 1980
JAPA 26 5.7 4.7 5.4
THAI * 4.6 4.7 7.1
INDO * 8.5 8.2 7.9
PHIL * 13.3 9.5 9.9
MALA * 10.5 12.6 15.9
KORE 54 17.2 15.7 16.2
TAIW 83 25.9 26.1 28.5
HONG 160 32.3 34.4 34.4
SING 189 38.8 39.8 51. 8
GNP: Gross National Product, million U.S. dollars.
GDP: Gross Domestic Product, million U.S. dollars.
U.S. trade: million U.S. dollars
Source: a. Donald Wise, ed., Asia Yearbook 1981, (Hong
Hong: Far Eastern Review, 1981), pp.10.
b. Economic and Social Commission for Asia and the
Pacific, Statistical Yearbook For Asia and the
Paficif, United Nations Plulication, Bangkok:
Thailand, 1981.
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Under this classification all U.S. coastal ports
which have handled foreign containerized throughput
with Far East ports during the study years are
catergorized into four different coastal ranges in
accordance with each's geographic position (See Table
8). Ports along the Great Lakes and St. Lawrence
Seaway, because their foreign container throughputs
with Far East ports had been relatively small during
the period of this study, are not considered here. The
asterisks in Table 8 indicate the major container port
in each coastal range from which the nautical distance
to the major counterpart in the Far East is measured
(See Appendix A-7).
A Modified GraYity Model Application
A successful example of a modified gravity model
approach applied to geographic research on commodity
flows has been accomplished by Lukermann (1960). The
present study however, utilizes Marti's (1982)
modification of the gravity model in an attempt to fit
the empirical data for three years. The rationale for
using this modified model is that very few maritime
container flow analyses have been accomplished which
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TABLE 8
SELECTED U.S. PORT CODES
Port code Port name State Ran~e
ABE Aberdeen Washington 4
ALA Aleameda California 4
AST Astoria Oregon 4
BAL Baltimore Maryland 1
BEA Beaumount Texas 3
BOS Boston Massachusetts 1
BRU Brunswich Georgia 2
CAM Camden New Jersey 1
CHA Charleston South Carolina 2
COB Coos Bay Oregon 4
COL Columbia Washington 4
COR Corpus Christi Texas 3
DAL Dallas Texas 3
DET Detroit Michigan xx
DIE San Diego California 4
DUT Dutch Harbour Alaska 4
GAL Galveston Texas 3
GRE Greenville South Carolina 4
GUL GUlport Missisippi xx
HON Honolulu Hawaii 4
HOU Houston Texas 3*
JAC Jacksonville Florida 2
KOD Kodiak Alaska 4
LOG LongView washington 4
LON Long Beach Califorina 4
LOS Los Angles California 4*
MIA Miami Florida 2
MOB Mobile Alabama 3
NEO New Orleans Louisiana 3
NEW New York New York 1*
\NLO New London Connecticut 1NOR Norfolk Virgina 1
OAK Oakland Califoria 4
\PHI Philadelphia Pennsylvania 1
POR Portland Maine 1
\POT Portland Oregon 4RIC Richmond California 4
SAC Sacramento California 4
\SAN San Juan Pueto Rico 3SAF San Francisco California 4
SAV Savannah Georgia 2* ISEA Seattle Washington 4
SEP Seaport Maine 1
SOU South Bend Washington 4
TAC Tacoma Washington 4
TAM Tampa Florida 3
WIL Wilmington North Carolina 2
WIM Wilmington Delware 1
VAN Vancouver Washington 4
41
incorporate a consideration of maritime technological
innovation. The forementioned gravity model is further
modified by sUbstituting several different indepedent
variables to futher specify factors that might affect
the growth and flow of a port or a nation's
containerized traffic.
Thus, the prior modified gravity model was
transformed by adding more independent variables
similar in nature to economic indices associated with a
nation's trading performance. The new model fits the
empirical containerized cargo data provided by MARAD.
The model was executed both for import and export
movements between Far East and the United States over
the time period 1974, 1977, and 1980. The models are
expressed in two ways, as a Far East-Import Model and a
Far East-Export Model. The two models take the form:
NTEUX
or
NTEUI = GOULA * GOLA * USE * USI * FLET
* ENGY * DIST * GNP * RXUS * RIUS
* RUSTR * RUSTN * RUSGNP * RXIGNP
* RITT * RXII * RATI * RATX
where
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NTEUX is the total number of containers (based on a
twenty-foot equivalent units, TEU) aggregated
from all the ports within one of the four
specific coastal ranges of the United States,
imported from country j in the Far East
(see Appendix A8.1-A8.4);
NTEUI is the total number of containers (based on a
twenty-foot equivalent units, TEU) aggregated
from all the ports within one of the four
specific coastal ranges of the United States,
exported to country j in the Far East (see
Appendix A9.1-A9.4);
GOULA is the total import tonnage of international
seaborne commerce of country j from all
trading places in the world (see Appendix
A-3);
GOLA is the total export tonnage of international
seaborne commerce of country j to all trading
places in the world (see Appendix A-3);
USE is the annual export value of goods and
service of country j to the United States, in
terms of U.S. currency (see Appendix A-4);
USI is the annual import values of goods and
service of country j in Far East from the
United States, in terms of U.S. currency
(see Appendix A-4);
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FLET is the total gross registered tonnage of
merchant fleet of country j (see Appendix
A-5) ;
ENGY is the annual total consumption of primary
energy, including solids, liquids and electric
energy of country j (see Appendix A-6);
DIST is the nautical distance between the major
port in country j to a specific major port i
in one of the four coastal ranges of the
United States (see Appendix A-7);
GNP is the gross domestic product of country j;
RXUS is the ratio of the annual export values to
the United States over the annual total export
values of country j;
RIUS is the ratio of the annual import values from
the United States over the annual total import
values of country j;
RUSTR is the ratio of the sum of annual import and
export values with the United States over the
sum of country j's annual values of external
trade;
RUSTN is the ratio of the sum of tonnage of import
and export containerized cargo with the United
States over the sum of total tonnage of a Far
East country j's external commerce, import and
export;
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RUSGNP is the ratio of the sum of the import and
export values with the United States over
country j's annual gross domestic product,
this index shows a Far East country j's degree
of dependence upon U.S. trade;
RXIGNP is the ratio of the sum of a Far East country
j's values of external trade (see Appendix A-2
over its annual gross domestic product, this
is an index of showing country j's degree of
dependence upon foreign trade;
RITT is the ratio of the aggregated tonnage of
containerized cargo imported from the United
States to a Far East country j over the annual
total number of import tonnage of a Far East
country j (GOLA), that is, NTNSE/GOLA;
RXTT is the ratio of aggregrated tonnage of U.S.
imported containerized cargo from a Far East
country j over the annual total number of
export tonnage of country j (GOULA), that is,
NTNSI/GOULA;
RATI is the ratio of country j's aggregated number
of containers (TEUs) exported to the United
States over the total import containers(TEUs)
from the United States; and,
RATX is the ratio of country j's aggregated number
of containers (TEUs) imported from the United
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States over its total number of export contai-
ners (TEUs) to the United States.
Both import and export models were tested by the
same comprehensive group of variables. In other words,
the testing of independent variables in this study does
not distinguish between imports and exports. Thus, the
models themselves "decide" the most appropriate
influential independent variables.
Each of the two models was fitted three times,
once each for 1974, 1977 and 1980. The reasons for
choosing 1974 as the initial year and 1980 as the
terminal year was quite simple. Hong Kong, one of the
major container port callings on the Far East trade
route, began to provide service in late 1973 and early
1974. Two major U.S.-flag shipping lines, U.S. Lines
and Sealand, utilize Hong Kong as a pivot for their
U.S./Trans-Pacific container service, and provide
feeder services to Kaohsiung and Keelung, in Taiwan, to
Saigon, in South Vietnam, to Singapore, and to Manila,
in the Philippines. In late 1973, Sealand inaugurated
its SL-7 service, calling at Kobe/Osaka /Hong Kong and
the West coast of the United States, at an eleven to
twelve day coast-to-coast delivery rate. This service
was followed by a similar containerized service on the
West Europe/Far East trade route. The European service
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was in cooperation with Japanese shipping groups.
During this study period, the Port of Singapore
accelerated its container handling throughput from 0.2
million TEUs to 9.7 million. Finally, the Taiwan-based
and government-owned shipping line, Yangming Line. was
established at the end of 1973, although it did not
inaugurate its Far East/U.S. East Coast service until
1978. and began offering a complete Far East/U.S. West
Coast calling sequence in 1980.
The development of containerization in the Far
East can be examined in two stages (Whittaker, 1975).
The first stage was the time period between late 1960s
and early 1970s. During this period, many
government-hosted comprehensive containerization plans
had been hammered out and many of the port facilities
were built or nearly completed. Hong Kong, Singapore
and Taiwan, were well poised to accommodate the
inevitable growth trend of worldwide containerization.
South Korea, for example, initiated its port expansion
project in Inchon in 1973, to accommodate increasing
traffic (Korea Annual. 1981, p. 193). During the
second stage between 1974 and 1980. container traffic
throughputs began to gradually grow and many new
containerships, facilities, and main line routes were
introduced between Far East and the rest of the world.
47
Some Economic Considerations
The goal of this study was to isolate variables
which have influenced the development of containerized
cargo flows to and from the United States to selected
Far East countries. There are three elements
concerning variable economic characateristics that
should also be addressed here in order to validate the
hypotheses proposed. The following economic
characteristics are particularly relevant to the Far
Eastern economies:
1) their sensitivity toward overseas markets and
their economic similarities should encourage a
more rapid adapt ion of container technology
relative to other developing nations;
2) the rapid increase in cargo volumes of imports
from and exports to the United States, which
are predominantly manufactured goods and high
value prOducts, should speed up the acceptance
of containerization, since it is a potential
way to reduce transport cost; and
3) small island economies like Hong Kong.
Singapore and Taiwan, where improved and more
efficient transshipment functions are a major
maritime goal, have limited financial resources
which could be used to encourage improved
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domestic integrated inland transport systems.
Three unique economic characteristic have led many
of these countries, beginning in the late 1960s to
acceptance of export expansion policies. Adoption of
containerization within each nation's shipping sector
meshes well with the export expansion policies. It
reduces transportation cost and enhances a country's
competitiveness in international markets.
Containerization, in the context of national economic
growth and the international competitive market, has
become a rational choice for the survial of certain
nations whose livelihood relies heavily on the export
of goods.
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CHAPTER THREE
DATA COLLECTION AND FURTHER EXPLANATION
Dependent Variable Data
The nature of the dependent variables, NTEUIj and
NTEUEj, demands a further explanation. For instance,
the true value of the dependent variable NTEUIj, from
the point of view of a Far East country j, represents
the total number of containers exported to all foreign
ports from the five coastal ranges of the United
States. The variable NTEUEj reflects a similar
relationship, except that imports are replaced by
exports. The empirical data corresponding to these two
variables are usually derived from two main sources,
either indirectly from international shipping
statistics, or directly from annual statistics released
by either the United States or country j.
In the case of this study, container data were
obtained from the United States Maritime Administration
I
\
\
(MARAD), which is the only U.S.
updating containerized statistics.
Statistics is an annual report
aggregated number of containers and
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agency currently
Container Cargo
which provides the
total tonnage on
\
\
\
\
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the basis of fourty-four established Essential United
States Trade Routes. Another MARAD annual publication
deals with disaggregated data on a port-to-port
(domestic-to-foreign) basis for United States imports
and exports, but is not generally available to the
public. The latter disaggregated container data were
the chief sources used to fit the two models in this
study.
The unpublished MARAD 1974 and 1977 container
statistics included only the tonnage of containerized
cargo on a port-to-port basis. The number of
twenty-foot equivalent units(TEUs) were not included.
The 1980 statistics, however, allow one to remedy this
deficiency since it included both tonnage and number of
containerized units. Since the dependent variables in
this study were designated as the number of TEUs, it
was necessary to convert the 1974 and 1977 data into
the equivalent numbers. Given that tonnage of a TEU
varies from commodity to commodity, a standardized
tonnage figure was estimated for one TEU in order to
transform 1974 and 1977 data. The estimate was derived
from the 1980 MARAD data. Total tonnage and number of
TEUs for the 1980 United States international
containerized commerce provided a guildline for the
estimated TEUs in the earlier years. The average
weight of one TEU in 1980 was 10.7 tons, and that
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figure was adopted as standard volume of tons per unit
for the 1974 and 1977 data.
Independent Variable Data
Import and export models were tested with the same
group of eighteen independent variables. Each variable
described a specific Far East country's annual
statistics. Data for the variables ENGY, GOULA, GaLA,
USE, USI, and FLET for each of the eight Far East
countries were obtained from the United Nations
publication, Statistical Yearbook for Asia and the
Pacific. 1981. The one exception in the data
compilation was for the Republic of China on Taiwan,
which has not been a member of the United Nations since
1971. Taiwanese data (including GNP) were taken from
the offical economic statistics published in an annual
report, Statistical Yearbook of the Republic of China.
~. The GNP data for the other seven Far East
countries were derived from the World Bank pUblication,
World Tables. Other data were also important when the
ratio values of XTEC and ITEC were calculated.
The annual amount of export and import trade of
country j, including the trade with the United States,
also were obtained from Statistical Yearbook for Asia
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and the Pacific. 1981 The ten remaining independent
variables RXUS, RIUS, RUSTR, RUSTN, RUSGNP, RXIGNP,
RITT, RATI, RXTT, and RATX, were all ratio values,
which were calculated by the researcher.
Data for the independent variable distance (DIST),
were the nautical miles between points of departure and
arrival for the Far East-U.S. containerized cargo
flows. Major ports in each country were identified on
the basis of annual container throughputs with the
United States. In addition, five major container
centers were specified along the Atlantic, Gulf,
Pacific coasts of the United States. Major U.S. ports
were designated based on their annual container traffic
with each of nine foreign container ports in the Far
East. The nautical distance between each port pair,
one in the U.S. and the other in a Far East country,
was calculated from U.S. H.O. Publication #151,
Distances between Ports.
Settin~ up The Leyel of Si~nificance
The research hypotheses of this study were stated
in Chapter One. In order to evalute these hypotheses,
statistical methods and a designated level of
significance were needed. Statistically, while testing
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the hypotheses, it is necessary to minimize a Type II
error. A Type I error is referred to a situation of
rejecting hypothesis when it is in fact true, and a
Type II error, is a situation of accepting a hypothesis
when it is actually false (Blalock, 1979, pp.
158-164). In fact, it is impossible to make both types
of errors simultaneously. In other words, the smaller
the risk of a Type II error, the greater the
probability of a Type I error. This probability of
making Type I error is called the level of significance
(Blalock, 1979, p. 158). The lower the significance
level, the less the risks of making Type I error.
Usually the significance level can be set at any
desired level. Common values of the significance level
are 0.05 and 0.01 alpha. In this study the level of
significance was set at a 0.05 alpha level.
The Coefficient of Determination. R-Square
This coefficient measures the proportion of the
variance in the dependent variable which can be
accounted for or explained by the variance in the
independent variables. It is a measure of the
'goodness-of-fit' of the regression line. If the
coefficient equals one, it denotes a perfect fit and
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the possibility of predicting with certainty.
Stepwise Regression is designed particularly for
situations where there are large numbers of independent
variables, such as in this study (Taylor, 1977, p.
213). Instead of calibrating a single regression
equation all at once using all independent variables,
the stepwise approach starts with a bivariate equation
and preceeds by adding one independent variable at a
time until the complete equation is finally calibrated.
The order in which independent variables enter the
regression sequence is not arbitary, but depends on
their contribution to explanation of the remaining
variance in the dependent variable. Thus, the
bivariate equation starts with the independent variable
which has the highest correlation with the dependent
variable. For example in this study, the variable
nautical distance between the two trading areas often
entered the model first.
The second variable added to the equation is the
one which has the highest partial correlation
coefficient, R, with the dependent variable after the
initial independent variable has been allowed for and
held as a constant. This variable accounts for the
highest proportion of variance that has not been
accounted for in the first equation. This process is
repeated by a selecting subsequent independent
55
variables with the highest
coefficient at each step.
56
partial correlation
CHAPTER FOUR
PERCENTAGE SHARE ANALYSES
A percentage share methodology is one way to
reveal the concentration or dispersion of container
throughput within a port range (Marti and Krausse,
1982/1983, p. 321). This type of analysis is the
first step toward revealing whether or not a
hierarchical structure of ports exists.
The percentage share evalution of the four U.S.
port ranges with regard to Far East container traffic
were examined as follows. The examination consisted of
two parts, imports and exports, and distinguished the
status of ports within each port range. The reason for
dividing the examination into two parts is simple.
Some ports might initially evolve as container outflow
points serving an export hinterland, while other ports
serve as a destination or import forelands. Balanced
container throughputs at certain levels may justify the
rationalization of port investment and management.
Therefore, it is improper to examine port container
traffic percentage shares by aggregating imports and
exports. The six year time span of this study provides
a clear understanding of change in percentage shares
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within each port range.
U.S. Far East ExpQrts
The NQrthern U.S. Atlantic PQrt Ran~e
As pQinted Qut in an earlier chapter, this range
included all seapQrts alQng the NQrth Atlantic cQast
frQm the state of Virgina tQ the State Qf Maine. The
largest pQrt in this range in terms Qf handling
QutbQund cQntainer traffic tQ the Far East was the PQrt
Qf New YQrk. Tables 9, 10, and 11 show that the PQrt
Qf New YQrk claimed mQst expQrt Far East containerized
cargQ in terms Qf numbers Qf TEUs in the three study
years. The symbQl D/O indicates destinatiQn/Qrigin,
while OlD indicates Qrigin/destinatiQn.
On the individual country basis, the Port Qf New
YQrk had the largest share Qf cQntainers in the whQle
range. SQuth KQrea, fQr instance, received 92 percent
Qf its cQntainerized cargQ frQm the PQrt Qf New YQrk in
1977. By 1980, New YQrk's cQntainer traffic with KQrea
declined by 28 percent. This lQss, was especially due
tQ the neighbQring PQrt Qf BaltmQre, which became a
fierce competitQr with the PQrt Qf New YQrk.
The PQrt Qf BaltimQre was secQnd largest pQrt in
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TABLE 9
CONTAINER TRAFPIC, PAR EAST-U.S. N. ATLANTIC
1974, IN TEU
o
D \
-
TAIW 5438(66) 2461(30) 171( 2) 174( 2) 27(-)
HONG 8802(66) 1972(15) 2139(16) 18 13282
494a
a 8171a
a
aa
a
90( -) 251(2) 10
53(11)INDO 322(65) 118(24)
JAPA 24685(69) 6663(16) 5113(12) 4360(10) 449(2) a 253(1) a 41513
39( 4) 41( 4) 19(2)
181(21) a
KORB 798(85) 44( 5)
KALA 339(40) 32( 4) 282(33) 17( 2) a
a a a
a
941
851
SING 1398(60) 247(11) 509(22) 43( 2) 64(3) 61(3) a
PHIL 433(56) 131(17) 14( 2) 63( 8) 122(16) 7(1) a
THAI 213(46) 56(12) a 114(25) 36(8) 38(8) a
3(-) 773
3(-) 2325
6(-) 463
TOTAL 42338 11714 8320 4893 968 297 253 30 68813
Source: U.S. Department of Commeroe, Maritime Adminstration, 1974.
Note a. The figure is ( ) is percentage of total.
b. - less than 0.01.
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TABLE 10
CONTAINER TRAFFIC, FAR EAST-U.S. N. ATLANTIC
1977. IN TEU
0
D \ HU lW. HOR En aas IQUI..
TAIW 5890(60) 3846(39) 31( * ) 45( * ) 3( *) 9815
HONG 12298(63) 6082(31) 912( 5) 176( * ) 55( *) 19523
INDO 98(82) 2( 2) 20(16) 0 0 120
JAPA 16982(60) 5936(21) 1952( 7) 2742( 11) 892( 3) 28504
KORE 1588(92) 119( 7) 2( * ) 11( 1) 0 1720
KALA 105(49) 2( 1) 105(49) 2( 1) 0 214
PHIL 359(56) 57( 9) 224(35) 0 0 640
SING 4008(64) 1960(31) 193( 3) 67( 1) 0 6228
THAI 71(68) 6( 6) 20(19) 7( 7) 0 104
TOTAL 41399 18008 3450 3050 950 66866
Souroe: U.S. Department of Commerce. Maritime Administration. 1977.
Note a. The figure in ( ) is percentage total.
b. * less than 0.01.
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TABLE 11
CONTAINER TRAFFIC. FAR EAST-U.S. H. ATLANTIC
1980. IN TEO
0
D \ HD l3.AL BOB nI BQS CAM li1II ! IQIA.L
TAU 15327(62) 8119(33) 505(2) 289(1) 344(1) 0 59(*) 26(*) 24669
HONG 16764(51) 12446(38) 766(2) 2872(7) 233(1) 0 0 83(*) 33164
INDO 53(64) 25(30) 5(6) 0 0 0 0 0 83
JAPA 20716(58) 8706(24) 2415(7) 2530(7) 1101(3) 0 13(*) 86(*) 35567
~ORB 4169(64) 1780(27) 0 63(1) 404(6) 0 1(*) 74(*) 6491
I!iALA 85(41) 54(26) 69(33) 0 0 0 0 0 208
PHIL 877(70) 302(24) 36(3) 13(1) 2(*) 20(2) 0 0 1250
SING 7981(53) 5097(34) 184(1) 1803(12) 0 0 0 0 15065
THAI 66(50) 29(22) 36(27) 0 1(1) 0 0 0 132
TOTAL 66038 36658 4016 7570 2085 20 73 269 116629
Source: U.S. Department of Commerce. Maritime Administration, 1980.
Hote a. The figure in ( ) is percentage total.
b. * less than 0.01.
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the Far East container trade. Significant shifts
occurred between the ports within this range. The Port
of Baltimore initially handled only about 17 percent of
the total export containerized cargo, while the Port of
New York had a larger share of over 61 percent. By
1980, however. the Port of Baltimore's share increased
to over 31 percent of the total containerzed cargo
exported to Far East from this range.
Other ports. like Boston, Wilmington and
Philadephia. although they might have been major
container ports engaged in non-Far Eastern trade.
apparently faded into a subsidary role in handling
traffic to the Far East. The Port of Norfolk on the
other hand, was an important source point to the
countries of Malaysia, the Philippines and Thailand.
The Southern U.S. Atlantic Port Ran~e
Taiwan, Hong Kong, Japan were the three most
important and reliable outbound destinations for the
South Atlantic range (See Tables 12. 13, and 14). In
1974, more than 75 percent of the total containers
exported to the Far East from this range were to Japan;
13 percent' of the total was destined for Taiwan; and
only slightly over 7 percent went to Hong Kong. By
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TABLE 12
CONTAINER TRAFFIC. FAR EAST-U.S. S. ATLANTIC
1974. IN TEU
0
D \ SAY ellA sIAC KIA III. mm IaIAL
TAIW 54( 2) 2517(98) a a a a 2571
HONG 213(14) 1256(8~) a 1(. ) a a 1470
INOO a 93(100) a a a a 93
JAPA 8951(58) 2802(19) 3441(23) a a a 14840
KORE 222(57) 169(43) a a a a 391
MALA a 13(100) a a a a 13
PHIL a 127(100) a a a a 127
SING a 224(98) a 3(1) 1(. ) 1(. ) 229
THAI a 9(100) a a a a 9
TOTAL 9080 7216 3441 4 1 1 19743
Source: U.S. Department of Commerce. Maritime Administration, 1974.
Note a. The figure in the ( ) is percentage of total.
b. • less than 0.01.
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TABLE 13
CONTAINER TRAFFIC, FAR EAST-U.S. S. ATLANTIC
1977. IN TEU
0
D \
.sAY C1t6 sUe KIA lmAL
TAU 6( * ) 4977(99) 0 0 4983
HONG 824(21) 3072(79) 0 0 3896
INDO 0 18(100) 0 0 18
JAPA 11512(76) 2!588 (17 ) 1102(7) 0 15202
ltORE 1( *) 887(100) 0 0 888
KALA 1(50) 1(50) 0 0 2
PHIL 0 27(100) 0 0 27
SING 1( *) 283(100) 0 0 284
THAI 0 0 0 1(100) 1
TOTAL 12345 11853 1102 1 25301
Souroe: U.S. Department of Commeeroe. Maritime Administration.
1977.
Note a. The figure in ( ) is peroentage total.
b. * less than 0.01.
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TABLE 14
CONTAINER TRAFFIC. FAR EAST-U.S. S. ATLANTIC
1980. IN TEU
o
D \ .sAY ClIA
TAIW 3080(25) 6332(52)
HONG 1594(12) 10817(84)
INDO 0 0
JAPA 9693(70) 1709(12) 1015(7)
555( 5) 2219(18)
379( 3) 56(1)
3(100) 0
813( 6) 689(5)
12217
12865
3
13919
KORB
MALA
PHIL
SING
TRAI
88( 6) 1405(93)
o 1(33)
10(16) 29(47)
130( 2) 4194(96)
o 0
o
o
5(8)
o
o
o
2(69)
18(29)
50( 1)
6(100)
13(1)
o
o
o
o
1506
3
62
4374
6
TOTAL 14595 24487 1070 1826 2977 44955
Source: U.S. Department of Commerce. Maritime Administration. 1980.
Note a. The figure in ( ) is percentage total.
b. • less than 0.01.
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1977, 60 percent of the range's containers exported to
the Far East were routed to Japan; Taiwan received
nearly 20 percent of the total; and Hong Kong improved
on its total from 1977. The general increase in
exports from this range to the Far East counties was
led by Japan, Taiwan and Hong Kong. These three
countries received over 95 percent of the total exports
from this range to the Far East.
The remaining six countries received minor numbers
of containers. Containerized exports from this range
were not as significant as those from the North
Atlantic range. For example in 1980, Indonesia and
Malaysia had only three TEUs each, while Thailand had
six TEUs.
Port participation in this range with regard to
exporting containerized goods to Far East, experienced
some change. In 1974, the Port of Charleston was the
only seaport which had complete trading contacts with
every Far East country. The ASEAN countries of
Indonesia, Malaysia, the Philippines, Singapore and
Thailand, derived large numbers of containers from the
Port of Charleston. Taiwan and Hong Kong also received
most of their TEUs from Charleston. Major flows to
Japan and South Korea moved through the the Port of
Savannah. Japan also imported 23 percent of its
containers from Jacksonville. The ports of Miami,
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Wilmington, and Brunswick barely participated in the
Far East container connection. Although Charleston
handled containers destined for all ports in the Far
East visited by containerships, Savannah exported the
largest number of containers to the Far East. There
was little change in export situation by 1977. The
Port of Charleston remained in its lead position
trading with all Far East countries, except for
Thailand. Savannah was still the biggest port in the
range in terms of number of containers, while
Charleston still dominated trade with most nations.
However, in 1977 South Korea received all but one TEU
from Charleston. Taiwan and Hong Kong remained the
primary destinations for TEUs dispatched from
Charleston. Japan contiuned to be a major terminus
from the three ports Savannah, Charleston and
Jacksonville. The Port of Miami was included in the
Table 13 simply because it had exported one TEU to the
country of Thailand in 1977.
In 1980, the range doubled its Far East container
exports in comparison to 1977. The Port of Charleston
overtook the Port of Savannah and became the major Far
East container exporting port in the range. Hong Kong
dramatically tripled its volumes from the Port of
Charleston as compared to three years prior. Other
significant destinations for the growth in regional
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container traffic included Taiwan, Japan, South Korea
and Singapore. More than 50 percent of the above three
country's receipts from this range came directly from
the Port of Charleston. Other U.S. port authorities
must have made an effort to attract Far East customer
attention, since export traffic from many ports were
generally improved. Wilmington, for instance, exported
only one container to Singapore in 1974, but by 1980 it
moved containers to four Far East countries involving
nearly three thousand total units. This traffic
constitued about 7 percent of the regional export
total. Miami achieved a slight improvement in
dispatching containers between 1977 and 1980. As one
of the two important container centers in the range,
the Port of Savannah continued to be the major
exporting facility to Japan. Vessels trading with
Japan had apparently committed themselves to use the
Port of Savannah as a major center for collecting
containerized goods. Taiwan, Hong Kong, and Singapore,
the newly industrlized countries, had preferred
Charleston as the origin for containerized goods from
this range.
In all, regardless of the final destinations in
Far East, the ports of Charleston and Savannah
experienced intense competition with each other. The
remaining three or four seaports may gradually reduce
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their competitive efforts and turn into
container feeder ports.
The U.S. Gulf Port Range
secondary
Six ports along the Gulf coast of the United
States participated in foreign outbound container
traffic with the Far East in 1974 (See Tables 15, 16,
and 17). Two of them, the ports of New Orleans and
Houston had contact with most Far Eastern countries.
Outbound TEUs from the Port of New Orleans amounted to
approximately sixty-two percent of the total range Far
East containers. In 1974, the Port of Houston was
responsible for only about twenty-seven percent of the
range total. The remaining ports did not have heavy
outbound contacts with Far East. Japan demanded the
largest share of the TEUs from two ports (New Orleans
and Houston), while Taiwan, Hong Kong, South Korea and
Singapore earned a smaller slice of the trade.
By 1977, not only did the total number of outbound
TEUs to Far East from the Gulf shrink in half, but
ports participating the traffic also changed. Although
the Port of New Orleans still was a leading mainland
port, most containers dispatched were from the Port of
San Juan, Puerto Rico. New Orleans claimed eighteen
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TABLE 15
CONTAINER TRAFFIC, FAR EAST-U.S. GOLF
1974, IN TEU
0
D \ :tmQ mm HQlI GAL 1'AK SAH muL
TAIW 9(25) 7(20) 17(47) 3(8) a a 36
HONG 51(67) 20(26) 2(3) 3(2) a a 76
INDO 103(100) a a a a a 103
JAPA 492(52) 309(32) 54(6) 58(6) 30(3) 11( 1) 954
ItORE 43(44) 41(42) 14(14) a a a 98
KALA 24(50) 24(50) a a a a 48
PHIL 83(76) 26(24) a a a a 109
SING 223(89) 27(11 ) a a a a 250
TRAI 24(80) 6(20) a a a a 30
TOTAL 1052 460 87 64 30 11 1704
Source: U.S. Department of Commerce, Maritime Administration, 1974.
Note a. The figure in the ( ) is percentage of total.
b. * less than 0.01.
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TABLE 16
CONTAINER TRAFFIC. FAR BAST-U.S. GULF
1977. IN TBU
0
D \ DO KQIl IAK .sAX 9A ~
TAIW 0 0 0 205(100) 0 205
HONG 0 0 97(25) 295(75) 0 392
INDO 43(34) 63(66) 0 0 0 126
JAPA 1(10) 0 0 9(90) 0 10
KORB 6(24) 0 0 13(39) 12(36) 33
KALA 0 0 0 0 0 0
PHIL 110(69) 13(10) 1( 1) 0 0 124
SING 0 1(33) 2(64) 0 0 3
THAI 1(100) 0 0 0 0 1
TOTAL 163 97 100 522 12 894
Source: U.S. Department of Commmerce. Haritime Administration, 19'77.
Note a. The figure in ( ) is percentage tota~.
b. • ~ess than 0.01.
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TABLE 17
CONTAINER TRAFFIC, PAR EAST-U.S. GOLF
1980, IN TEO
0
D \ HEQ llQIl KO.S GAl. GIIL T.Q'IAL
TAIW 7( * ) 835(Un 0 4580(84) 0 5422
HONG 39( 6) 379(59) 0 221( 35) 0 639
INOO 10( 3) 345(97) 0 0 0 355
JAPA 37( 7) 104(20) 0 385(73) 0 526
~ORE 1( 5) 0 0 19(95) 0 20
KALA 70(34) 133(66) 0 0 0 203
PHIL 39( 4) 111(12) 4(*) 2( *) 752(83) 908
SING 118( 38) 189(62) 0 0 0 307
THAI W( 9) 101(91 ) 0 0 0 111
TOTAL 331 2197 4 5207 752 8491
Soure: U.S. Department of Commerce, Maritime Administration, 1980.
Note : a. The figure in ( ) is percentage total.
:b. * less than 0.01.
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percent of the regional Far East total, while the Port
of San Juan was responsible for fifty-eight percent.
The surprising traffic performance by the Port of San
Juan was attributed to the calling of many ships bound
mainly for Taiwan and Hong Kong.
Japan,it seemed,abandoned its containerized cargo
acquisition potential from the Gulf range in 1977. The
record shows that only ten TEUs were exported to Japan
from the range, which was a drastic reduction from 1974
volumes. Among the ASEAN countries, Indonesia and the
Philippines acquired their containerized goods from the
ports of New Orleans and Houston. Export to Singapore
also dropped, while export to Malaysia and Thailand
virtually stopped.
Heavy flunctuations of TEUs occurred in 1977 along
with traffic shifts among the Gulf ports. The Port of
New Orleans had the widest contacts within the range,
even though the Port of San Juan emerged as a strong
challenger.
The U.S. Pacific Port Ran~e
By 1980, the aggregate volume of outbound Far East
TEUs from this coast had tripled compared to 1977. The
range, exported 754,364 containers to the Far East
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region, which was alomst seven times larger than what
was handled at ports along the North Atlantic Coast.
This enomorous number of containers was unevenly
distributed among the eleven participating ports along
the west coast, including the Port of Honolulu, in
Hawaii (See Tables 18, 19, and 20).
The Port of Los Angeles had the largest share of
the 1974 total outbound TEUs to the Far East, and was
the principal port with everyone of the participating
countries. Over thirty percent of each country's
regional total container traffic was dispatched from
the Port of Los Angeles, which was the largest seaport
in the West Coast dealing in container traffic with the
Far East. Taiwan, Hong Kong, Japan and South Korea
were major destinations for over thirty percent of the
containers exported from the Port of Los Angeles. The
ASEAN members, except for Malaysia, also obtained over
thirty percent of their traffic from the Port of Los
Angeles. The Port of San Francisco was favored by one
of the ASEAN members. Thailand received sixty-three
percent of its regional containers from San Francisco.
Fierce competition in attracting Far East
container traffic has always existed between the Port
of San Fransico, Oakland and Long Beach, though they
also have a common "opponent". the Port of Los Angeles.
These ports compete with each other to attract
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TABLE 18
CONTAINBR TRAPPIC, PAR BAST-U.S. PACIPIC
1974. IN TBU
0
D \ LOS ~ SAl QA1 LOB fm: JIQH 'l.t.C Dl.Il LOG 0 1'Q'.IAL
-
TAIV 7315(37) 141O( 7) 4279(21) 2450(12) 4101(21) 396(2) 0 0 29(0) 0 0 19980
HONG 7454(30) 3679(16) 2947( 12) 5146(20) 4919(19) 22(0) 1063(4) 0 23(0) 0 0 25255
--J INDO 251(30) 0 560(70) 0 0 0 0 0 0 0 0 631
V1
JAPA 56783(33) 33466(19) 26464(16) 26005(16) 11164(6)16479(9) 2366( 1) 626(0) 330(0) 396(0) 6(0) 172074
lORB 5069(34) 2046(14) 1276( 8) 2148(14) 4149(28) 309(2) 0 66(0) 12(0) 0 0 15074
MALA 108( 14) 100(13) 465(63) 0 0 6(0) 0 73(9) 0 0 0 772
PHIL 1974(29) 643( 9) 1782(26) 2392(35) 2(0) 80(1) 0 0 16(0) 0 0 6888
SING 1548(33) 467(10) 18lO( 39) 814(17) 6(') 24(') 0 0 0 0 0 4669
THAI 131(27) 2l( 4) 311(63) 8(2) 0 19(4) 0 0 0 0 0 490
TOTAL 80633 41832 39334 37965 24341 16335 3428 764 409 396 6 246033
Source: U.S. Department of Commerce, Maritime Administration, 1974.
Note a. The figure in the ( ) is percentage.
b . • less than 0.01.
TABLE 19
CONTAINER TRAPPIC, PAR EAST-U.S. PACIPIC
1977, IN TEU
0
o \ LOS 5BA BAl o.u LQ.H £m JillH :rAe IU..B LOG COB A.BB 'iAli IQl'AL
TAIW 11064(:34) 5967(18) 2716( 8) 7803(24) 4419(14) 614(» 37(» 0 0 0 0 0 6(» 32626
HONG 15292(25) 3779( 6) 7103( 11) 19616(32) 13127(21) 2013(3) 1303(2) 8(' ) 2(» 10(» 0 0 4(» 62257
-..J INDO 837(60) 55( 4) 102( 7) 369(36) 4( » 1( » 0 0 0 0 0 1( » 13940' 0
JAPA 65371(25) 64855(25) 43111(16) 38910(16) 26916(10) 20541( 8) 1696(1 ) 280(» 0 0 553(» 574(» 623(» 262430
KORR 11443(34) 8459(25) 1804( 6) 8908(26) 663( 2) 0 0 0 0 0 0 0 0 33802
KALA 214(46) 41( 9) 46(10) 142(30) 0 16(3) 0 3(1) 0 7(1) 0 0 1( » 469
PHIL 2074(26) 1368(17) 766(10) 3260(41) 1OO( 2) 179(2 ) 0 13(» 1( » 15(» 0 0 18(» 7879
SING 2875(10) 1140( 4) 1410( 6) 15827(64) 7879(27) 62(» 0 28(» 1( » 25(» 0 0 14(» 29261
THAI 524(23) 495(21) 189( 8) 961(41) 7( » 93( 4) 0 18(1) l( » 20(1) 0 0 15(» 2323
TOTAL 109694 86159 57246 95796 54667 24106 3036 351 6 72 553 574 682 423441
Source: U.S. Department of CommercQ, Maritime Administration. 1977.
Note a. The figure in the ( ) is percentage.
b. • less than 0.01.
TABLB 20
COHTAINBR TRAPPIC, PAR BAST-U.S. PACIPIC
1980, IN TBU
0
o \ LOS 5.EA SAl 0A1 LOB lU.C COL lQD roI !i01I UC LOG mIT TQIAL
TAIW 35742(30) 27981(24) 6184( 5) 28390(24) 18116(15) 53(' ) 0 0 ll2(0) 12310) 6(0) 10(0) 0 ll7825
HONG 30954(25) 19347(15) 5030( 4) 50822(40) 19300(15) 64(0) 14(0) 0 349(0) 226(0) 88(0) 144(0) 0 126338
INDO 1062( 39) 120( 4) 313(12) 1067(34) 63( 2) 0 0 0 0 240) 0 0 0 2709
-....J 47(0) 626(0)
-....J JAPA 128388(31) 97894(24) 32920( 8) 83621(21) 38339( 9) 201(0) 7(0) 649(0) 20122(5) 32830) 1536(') 407678
KORB 15951(29) 10295(9) 3287( 6) 11042(20) 13793(25) 43(0) 0 117(0) 96( 0) 92(0) 8720 ) 2(0) 20(0) 55610
MALA 988(52) 183(10) 186(0) 380(19) 43( 2) 0 16(0) 0 86(4) 0 61(3) 49(2) 0 19l1
PHIL 28901 ) 632(25) 358(4) 650(25) 396(15) 0 4(0) 0 145(6) 0 13(0) 82(3) 0 2568
SIMG 5624(15) 901( 2) 801( 2) 20144(53) 9539(25) 0 8(0) 0 186(0) 3140 ) 0 0 0 37881
THAI 486(28) 241(4) 552(32) 9( 0) 47( 3) 0 35(0) 0 219(2) 0 74(4) 83(5) 0 1746
TOTAL 219484 157594 49630 196125 99365 361 84 8ll 21554 4832 2859 731 646 754364
Source: U.S. Department of Commerce, Maritime Admini6tration, 1980.
Note a. The figure in the ( ) i6 percentage.
b. • 1e66 than 0 01.
container traffic, especially, from the four non-ASEAN
countries, Taiwan, Hong Kong, Japan and South Korea.
Singapore sometimes is also considered as another
target.
In the northern part of the U.S. West Coast, the
biggest container transit seaport was the Port of
Seattle. It serviced containerized goods to all Far
East countries in 1974, except for Indonesia. Its
aggregate outbound containers to the Far East was even
more than the volume handled in the Port of San
Fransico. Japan was its largest trade partner,
accounting for eighty percent of the Port of Seattle's
Far East outbound traffic. The rest of the seaports
dealt in only a small proportion of container traffic.
In 1977, the Port of Los Angeles maintained its
leading position as the largest container port in the
range. Nevertheless, the Port of Oakland emerged as a
strong opponent challenging the Port of Los Angeles'
leading status. Of the regional total bound for Far
East countries, twenty-six percent were dispatched from
the Port of Los Angeles and nearly twenty-three percent
were shipped from the Port of Oakland. Los Angeles was
still the most dominant origin for TEUs bound for
Japan, with twenty-five percent of Japan's regional
total. The next three trade partners of importance to
Los Angeles were Taiwan, Hong Kong and South Korea.
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Oakland was second behind Los Angeles and replaced
San Francisco in dealing with the ASEAN countries by
1977. Although total ASEAN containers translated to
only five percent of all outbound containers at Los
Angeles and only four percent at San Francisco, they
amounted to a siginificant twenty-one percent of the
Oakland's total.
In the northern part of the coast, Seattle adhered
to its large container handling capability. Japan
received the largest share of the traffic in the area,
and was responsible for over seventy-five percent of
throughput traffic bound to Far East from Seattle. The
remaining ports, Portland and Vancouver, could have
served as subsidary ports in connecting with the major
regional ports and maintained a modest container
operation.
In terms of an individual country's traffic
performance, Japan was undoubtly the largest container
receiver. Japan claimed almost a sixty-two percent
share of the total outbound from the West Coast.
Taiwan, Hong Kong, South Korea and Singapore were left
behind by a wide margin.
The overall fast adoption and rapid development of
containerization in the port industry encouraged each
port to devote enormous energy and investment to
attract more container traffic. In 1980, seaports in
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the range were increasingly visited by ships from the
Far East. The Port of Columbia, in California, for
example, provided outbound traffic to Far East,
although only a small amount. On the other hand, some
ports dropped out of the competition, such as San
Diego, Coos Bay and Vancouver. These ports gradually
faded out, because they could not generate enough Far
East containerized goods.
Japan still depended heavily upon the Port of Los
Angeles as its primary origin source. About thirty-one
percent of Japan's regional total was from this port.
In fact, Japan was the biggest destination for each
port along the coast. Taiwan and Hong Kong were the
next two major destinations claiming a sUbstantial
share of export container traffic.
The Port of Oakland was the second largest port
along the West Coast. About twenty-six percent of the
regional exports to the Far East originated here
compared to twenty-nine percent from the Port of Los
Angeles. Further, the ASEAN nations had about an
eleven percent share (22,250 TEUs) of Oakland's
outbound Far East total, while only four percent (8,449
TEUs) originated at the Port of Los Angeles. This
phenomenon indicated that Oakland had successfully
shifted the container flows from Los Angeles with
regard to the ASEAN traffic.
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According to the 1980 data, San Francisco became
even less important than Long Beach. In 1980, about
thirteen percent of the total regional traffic was
generated by the Port of Long Beach, which was as same
as in 1977. The performance of San Francisco dropped
from about fourteen percent of the regional total in
1977 to about six percent in the 1980. One thing that
can be said about the development among the U.S. ports
was that Taiwan, Hong Kong and South Korea had
increased their container demands from the Port of Long
Beach in 1980. This might have caused San Francisco to
perform poorly.
Seattle, in the north, still was the leading
container exporting port; it contributed about
twenty-one percent of the regional outbound Far East
total. Japan attracted about sixty-two percent of the
Seattle's outbound container traffic. Taiwan, Hong
Kong and South Korea were responsible together for
about thirty-seven percent of the total. The Port of
Portland played a less significant role compared to the
other larger ports, although its trade was dominated by
Japan.
The seaports along the West Coast served as major
distribution points for goods flowing to the Far East
on containerships. The numbers of TEUs generated by
the West Coast seaports had increased significantly
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since the beginning of containerization.
Although the Port of Los Angeles held its position
as the leading West Coast port in terms of export TEUs,
in the northern part of the West Coast, Seattle's
prominant status was not seriously challenged by
neighboring ports. Strong competition existed among
the port industries and authorities along the West
Coast, especially in the southern part where several
ports clustered in a relatively narrow geographic area.
Japan was almost the only destination in the Far
East which attracted traffic from every West Coast
port. Taiwan, Hong Kong, South Korea and Singapore
also demonstrated their affinity to adapt to
containerization by steadily increasing their TEU share
from the West Coast. The third group of Far East
countries, the ASEAN nations, demanded much less
containerized cargo. The reason for this situation was
that these countries may have better trading relations
with the West European countries than with the United
States, due to the historic and geographic factors.
U.S. Far East Imports
The Northern U.S. Atlantic Port Ran~e
In 1974, six U.S. North Atlantic seaports
participated in Far East container trade and handled
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97,509 TEUs. By 1977. two more ports joined the rank
increasing traffic to 170,504 TEUs, roughly a
forty-three percent growth rate compared to 1974.
However. 1980 was a setback year with 159.980 TEUs, a
six percent decrease from the previous year (See Tables
21. 22, and 23).
Imports from one country. Japan, amounted to
nearly sixty-six percent of all containers from the
range in 1974. Hong Kong and Taiwan were the second
and third largest exporters. together providing thirty
percent of the total range's containers. South Korea
and the ASEAN countries generated only a small amount
of containers shipped into this range. In 1977. Japan
dispatched nearly a fifty-seven percent share of the
range's total Far East container traffic. Taiwan and
Hong Kong maintained their second and third position by
handling thirty-six percent of range traffic. South
Korea and Singapore together recorded a seven percent
share of the total traffic. which was an remarkable
gain from 1977. Indonesia and Malaysia on the other
hand reduced their traffic to this range. In 1980,
Japan's container flow to this range was reduced by
twenty-three percent compared to 1977 total. Taiwan
was responsible for nineteen percent of the range's
total. and Hong Kong claimed a twenty-five percent
share. Singapore and Philippines also experienced
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TABLE 21
CONTAINER TRAFFIC, FAR EAST - U.S. N. ATLANTIC
1974, IN TEU
D
o \ HEll aAL HQ.B flU BQS nH mIA.L
TAIW 8391(77) 1707(16 ) 57«) 653( 6) 37«) 4«) 10849
HONG 14972(81) 2270(12) 887( 5) 199( 2) 63«) 1( <) 18392
INOO 111(49) 4( 1) 117(50) 0 0 0 232
JAPA 41421(65) 9365(15) 5695( 9) 6010(10) 1434(1) 5«) 63930
IWRE 1004(69) 107( 7) 262(18) 76( 5) 5«) 0 1454
MALA 357(74) 68 (14) 54( 11) 0 1(') 0 480.
PHIL 287(76) 66(17) 5( 1) 13( 3) 9(2) 0 380
SING 932(53) 618(35) 198(11 ) 4( < ) 1«) 0 1753
THAI 30(81) l( 3) 0 1( 3) 5(13) 0 37
TOTAL 67050 14206 7275 7074 1464 10 97509
Source: U.S. Department of Commerce. Maritime AdJIlinistration. 1974.
Note a. The figure in the ( ) is percentage of total.
b. < less than 0.01.
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TABLE 22
CONTAINER TRAFFIC, FAR EAST-U.S. N. ATLANCTIC
1977. IN TBU
D
0 \ liD aAI.. HOB .flU ~ CAK .5ll IQl:AL
TAIW 18367(76) 4753(20) 67( ·) 771 ( 3) 240( .) 0 0 24198
HONG 37021(83) 4283(12) 1034( 2) 934( 3) 82( .) 1· 0 37055
INDO 62(39) 44(28) 54(33) 0 0 0 0 160
JAPA 60277(62) 16693(17) 5435( 6) 1462(12) 3251( 3) 0 0 97068
ItORE 2956(75) 950(24) 24( .) 30( .) 0 0 0 3960
KALA 57(50) 52(45) 5( ·) 0 1( 1) 0 0 115
PHIL 207(70) 0 1( ·) 15( 5) 73(25) 0 0 296
SING 5464(71 ) 1107(15) 101( 1) 479( 7) 0 0 0 7151
_ TRAI 287(57) 38( 8) 34( 7) 20( 4) 41( 8) 0 81 501
TOTAL 118348 27920 6755 13711 3688 1 81 170504
Source: U.S. Department of Commerce. Maritime Administration. 1977.
Note a. The figure in ( ) is percentage of total.
b. • less than 0.01.
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TABLE 23
CON'l'AINER TRAFPIC, PAR BAST-U.S. N. ATLAN'l'IC
1980,IN TEU
D
0 \ liD BAI. BOB UI J5QS lWl CAM HLQ IOIA.Lo
TAIW 24933(83) 3518(12) 318(1) 974(3) 73(0) 165(1) 42(0) 0 30025
HONG 33801(84) 2890( 7) 1200(3) 1999(5) 114( 0) 0 26(0) 0 40030
IliDO 0 0 0 0 0 0 0 0 0
JAPA 30098(67) 12264(16) 3633(8) 3726(8) 1149(1) 79(0) 0 0 74969
ItORE 1213(83) 250(17) 0 3(0) 0 0 0 0 1446
)tALA 3(42) 6(30) 1(8) 0 0 0 0 0 12
PHIL 2044(57) 1417(39) HI( 0) 36(1) 8(0) 17(0) 31(1) 40(1) 3608
SING 7079(76) 1009( 11) 9(0) 1256(13 1( 0) 0 0 0 9354
THAI 320(62) 184(36) 0 0 12(2) 0 0 0 516
TOTAL 119495 21538 7196 9994 1357 261 99 40 159980
Source: U. S. Department ot Commerce, Maritime Administration, 1980.
Note a. The figure in ( ) is percentage total.
b. o less than 0.01.
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remarkable growth in container exports to this range.
On the country to port basis, measured by the
numbers of TEUs arriving at each U.S. port, Japan was
the largest import foreland of containerized cargo to
each participating port. Hong Kong and Taiwan were the
next two competitors.
The Port of New York was the major export center
to virtually every Far Eastern country. Its supremacy
was supported by the fact that over seventy percent of
each country's outbound container traffic to this range
entered the Port of New York. Boston served as a
subsidary port to New York. In 1974, seventy-seven,
eighty-one and sixty-five percent of Taiwan, Hong Kong
and Japan's outbound containers were respectively
received at the Port of New York. The dominant
situation of the Port of New York extended into 1977
and 1980. Baltimore was the second largest container
port, although its accumulated volumes of container
traffic were five or six time less than that of New
York. Taiwan, Hong Kong and Japan again were the
dominant generators of traffic to this port. Inbound
Far East containers contributed by these three premiere
origins were over ninety-five percent in 1974 and 1977.
Their contribution in 1980, however, declined rapidly,
by about ten percent. This was because both Taiwan and
Hong Kong shifted their container connection from
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Baltimore to New York.
The remaining ports in this range, namely, the
ports of Norfolk, Philidaphia, Boston and Wilmington,
due to either limited hinterlands, like the Port of
Wilmington, or the geographic proximity to the larger
nearby ports, were bypassed by container traffic
inbound from Far East, with the exception of traffic
from Japan, Hong Kong and Taiwan.
The Southern U.S. Atlantic Port Range
A maximum of six U.S. South Atlantic seaports
were engaged in container import activity with the Far
East in the study period. These were the ports of
Savannah, Charleston, Jacksonville, Miami, Wilmington
and Greenville (See Tables 24, 25, and 26). In terms
of numbers of containers handled, the Port of Savannah
was the largest port within this range. Fourty-three
percent of the total TEUs were received at Savannah in
1974, fourty-five in 1977, and fourty-nine in 1980.
The reason for the Savannah's leading position was that
it was not seriously challenged by neighboring
competitors, especially regarding Japanese traffic
which amounted to seventy-seven percent in 1974, and
about seventy-six percent in 1977. By 1980, thanks to
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TABLE 24
CONTAINER TRAFFIC. FAR EAST-U.S. S. ATLANTIC
1974. IN TEU
D
o \ SAY CIA sIAC KIA IlL GB.B mrAL
TAIW 129(19) 1081(80) 29( 2) 85( 6) 22(2) a 1346
HONG 1028(39) 1538(58) 6( *) 59( 2) 20(1) a 2651
INOO a 1( 100) a a a a 1
JAPA 4309(eO) le71(18) 2127(25) 533( 6) 61( 1) 9(*) 8610
I:ORE 93(86) a a 14(13) 1(1) a 108
MALA 5(26) 15(7~) a a a a 20
PHIL 6(27) 9(41) a 7(32) a a 22
SING 5( 2) 221(97) a 2( 1) a a 228
THAI 7(88) 1( 2) a a a a 8
TOTAL 5582 4437 2162 700 104 9 12994
Source: U.S. Department of Commerce. Maritime Administration. 1974.
Note a. The figure in the ( ) is percentage of total.
b. * less than 0.01.
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TABLE 25
CON'l'AINER TRAFFIC. FAR BAST-U.S. S. ATLAN'l'IC
1977. IN TEU
D
0 \ MY CXA sIAQ KIA nI.. !QUL
TAl" 626(14) 2395(53) 184( 4) 1180(26) 93( 2) 4478
HONG 2341(36) 3466(54) 86( 1) 532( 8) 52( 1) 6477
lNOO 0 109(100) 0 0 0 109
JAPA 10229(61) 2562(15) 1625(10) 1926(12) 310( 2) 16652
KORB 192(38) 312(62) 0 0 0 504
KALA 2(11) 16(89) 0 0 0 18
PHIL 28( 8) 6( 2) 62(19) 226(68) 11( 3) 333
SING 8( 1) 900(98) 0 9( 1) 0 917
THAI 0 30(57) 0 23(43) 0 53
TOTAL 13426 9796 1957 3896 466 29541
Source: U.S. Department of Commerce. Maritime Administration. 1977.
Note a. The figure in ( ) is percentage total.
b. * less than 0.01.
90
TABLE 26
CONTAINER TRAFFIC, FAR EAST-O.S. S. ATLANTIC
1980, IN TEO
D
0 \ SAY ellA il.AC. KIA nL IQ:IAL
TAIW 3788(40) 2763(29) 247(3) 2276(24) 408(4) 9482
HONG 3953(41) 3127(33) 250(2) 2303(24) 0 9633
INDO 0 3(33) 0 6(67) 0 9
JAPA 12091(62) 2496(13) 1165(6) 3254(17) 341(2) 19347
KORE 0 2158(100) 0 0 0 258
KALA 4(80) 0 0 1(20) 0 5
PHIL 36(10) 26( 8) 79(23) 183(53) 19(6) 343
SING 245(14) 1302(77) 0 152( 9) 0 1699
THAI 8(315) 3(13) 4(17) 8(35) 0 23
TOTAL 20125 9978 1745 8183 768 40799
Source: O.S. Department of Commerce, Maritime Administration, 1980.
Note a. The figure in ( ) is percentage total.
b. • less than 0.01.
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Japan's sixty percent contribution to the range
traffic, Savannah was able to maintain its leading
position. The next two important container providers
to Savannah were Taiwan and Hong Kong.
The Port of Charleston was the second largest
port. It was gradually losing Far East inbound traffic
to the Port of Savannah. In 1974, thirty-four percent
of the range's total Far East inbound container traffic
arrived at the Port of Charleston. By 1977, about
thirty-three percent arrived at Charleston, and 1980
the share declined to only about twenty-four percent of
the range total. The shift of Taiwan's and Hong Kong's
boxes out of the port contributed to the decline, since
in terms of numbers of containers, Hong Kong had been
the largest contributor to the port.
In 1974, eighty percent of Taiwan's and
fifty-eight percent of Hong Kong's containers exported
to this range were shipped through the Port of
Charleston. By 1977, these percentages dropped to
fifty-three and fifty-four respectively, although the
absolute numbers of TEUs did not decrease. At the same
time, the Port of Miami emerged as a contender with
twenty-six percent share of Taiwan's and twelve percent
of Japan's total containers. In 1980, the percentages
decreased again, although the absolute number of
containers still grew. About twenty-nine percent of
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Taiwan's and thirty-three percent of Hong Kong's
containers were sent to the Port of Charleston.
Additionally, Japan dispactched about seventeen percent
of its range total to the Port of Miami, which was
three percent more than that to the Port of Charleston.
Thus in 1980, as far as Taiwan and Hong Kong were
concerned, Savannah still held the lead and Charleston
followed. Miami had gradually diverted inbound
container traffic from the former two ports.
The remaining ports received only a minor
percentage of Far East containers. It seems that port
competition and participation was not as severe as in
the North Atlantic coastal range.
As long as Japan keeps dispatching its largest
container shares to Savannah, along with the
contribution from Taiwan and Hong Kong, this port
should maintain its leading status and possibly evolve
into a container load center on this part of the coast.
If Charleston and Miami on the other hand attract and
divert container traffic from Savannah, this situation
may change.
As far as the five ASEAN countries and South Korea
are concerned, the South Atlantic U.S. ports were not
considered as important destinations for their
containerized goods. Total TEUs to this range in 1980
from ASEAN nations, for instance. amounted to less than
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six percent of the total containers received by the
range.
The U.S. Gulf Port Ran~e
In 1974, there were six seaports along the U.S.
Gulf coast participating in Far East containerized
trade. By 1980, the number of U.S. Gulf ports
increased to ten, although many of new ports handled
only small amounts of containers, and traded with only
one or two Far East countries (See Tables 27, 28, and
29).
The total number of TEUs imported from the Far
East to the U.S. Gulf was not impressive. In 1974,
for instance, the total Far East export containers to
this region was only 2,149. In comparision, Far East
throughputs with the South Atlantic range was almost
six times greater. The number of containers increased
to 3,015 containers by 1977, but then decreased to
2,706 by 1980.
The small container traffic between these two
areas may be due either to the nature of
non-containerized commodities and goods generated from
the Far East region or to the lack of adequate port
facilities and equipment to attract the Far East
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TABLE 27
CONTAINER TRAFFIC. FAR BAST-O.S. GOLF
1974, IN TEO
D
o \ lmQ l!Km mm: SAX IAH GAI.r ~
TAU 165(36) 158(35) 106(23) a 7(2) 17(4) 453
HONG 65(63) 17(17) 17(17) a 3(3) 1(. ) 103
INOO a a a a a a a
JAPA 690(45) 248(16) 272(18 ) 299(19) 26(2) a 1535
ItORE 40(77) 10(19) 2( 4) a a a 52
KALA a a a a a a a
PHIL 3(11) 7(25) 17(61) a 1(3) a 28
SING a a 5(100) a a a 5
THAI a a a a a a a
TOTAL 963 440 419 299 37 18 2149
Source: O.S. Depaartment of Commerce. Maritime Administration, 1974.
Note a. The figure in ( ) is percentage of total.
D. • less than 0.01.
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TABLE 28
CON'l'AINER TRAFFIC, FAR EAST-U.S. GOLF
1977, IN TEU
D
0 \ :tmQ :Il(QE mm: .sAH GAL IQUL
TAIW 376(33) 202(18) 198(17) 364(32) 4( .) 1144
HONG 94(19) 156(32) 46( 9) 152(31) 39( 8) 487
INDO 9(16) a 12(21) a 35(63) 56
JAPA 370(40) 111 (12) 306(33) 132(14) 2( .) 921
ltORE 83(30) 49(18) 89(32) 53(19) a 274
KALA a 0- 47(100) a a 47
PHIL 37(65) 4( 7) 16(28) a a 57
SING 18(67) 3(11) 6(22) a a 27
THAI 2(100) a a a a 2
TOTAL 989 525 720 701 80 3015
Source: U.S. Department of Commerence, Maritime Administration, 1977.
Note a. The figure in ( ) is percentage total.
b. • less than 0.01.
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TABLE 29
CONTAINER TRAFFIC. FAR EAST-U.S. GULF
1980. IN TEU
D
o \ UO IID.B IlQll lWf UM GAL GIlL .I COB DAL 'lQIAL
TAIV 84(15) 78( 14) 91(17) 42( 8) 2(') 249(45) 0 0 0 0 546
HONG 94(53) 17(10) 38(22) 25(14) 0 2( 1) 0 0 0 0 176
\.0 INDO 0 0 0 0 0 0 O' 0 0 0 0
--J
JAPA 225(28) 40( 5) 423(53) 13( 2) 0 5l( 6) 0 0 0 44(6) 796
~ORE 26(30) 13(15) 35(41) 12( 14) 0 0 0 0 0 0 86
kALA 23(100) 0 0 0 0 0 0 0 0 0 23
PHIL 19( 2) 1(' ) 39( 4) 0 0 0 696(78) 133( 15) 2( -> 0 890
SING 39(75) 0 12(23) 0 0 1(2 ) 0 0 0 0 52
THAI 2( 1) 0 1( .) 0 0 0 111(81) 23(17) 0 0 137
TOTAL 512 149 639 92 2 303 807 156 2 44 2706
Source: U.S. Department of Commerce. Maritime Administration. 1980.
Note a. The figure in ( ) is percentage total.
b. • less than 0.01.
container traffic. In 1974, the Port of New Orleans
was the largest facility along the coast in terms of
number of TEUs, followed by Mobile and Houston.
Approximately fourty-five percent of the range's total
traffic in 1974 was received at New Orleans. Japan was
the largest contributor, followed by Taiwan and Hong
Kong.
By 1977, Far East container traffic to the Gulf
range flourished moderately. New Orleans remained in
its leading position handling Far East containers, with
the exception of Malaysia which sent its containers to
Houston. Taiwan replaced Japan as the leading
dispatcher of containers to the Gulf range. The ASEAN
countries did not actively trade with the Gulf in 1977,
claming only six percent of the range's total.
The situation in 1980 changed little from the
previous years, although a few new ports were added,
handling only one or two specified country's
containers. Philippine traffic accounted for
thirty-three percent of the entire range's Far East
traffic. Furthermore, seventy-eight percent of the
Philippines' containers were handled at Gulfport, in
the State of Missisippi.
The Port of Houston was favored by traffic from
Taiwan, Japan, and South Korea. Competition between
Houston and New Orleans to attract more Far East
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container traffic might not soley depend upon improving
port facilities and equipment, but also the improvement
of adjacent industrial establishments could be a vital
factor in determining which port thrives.
Competition among the Gulf ports were not as
severe as in other ranges. An explanation for this
situation rest in a less aggressive attitude in
pursuing the development of containerization. Houston
has a great chance of becoming the leading
containerport in the Gulf range if Far East countries
turn their attentions to this part of the U.S. coast.
Increased interest in the Gulf range potential might be
encouraged by a regionally integrated economic and
industrial plan aimed at the southern part of the
United States.
The U.S. Pacific Port Range
In 1974, there were eleven seaports along the
Pacific coast of the United States receiving Far East
containers. By 1977, twelve ports handled traffic, and
in 1980, several new small ports joined the group. In
all the study years, most of the large ports were in
the State of California, in terms of attracting Far
East containers (See Tables 30, 31, and 32).
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TABLE 30
CONTAINER TRAFFIC, FAR EAST-U.S. PACIFIC
1974, IN TEU
D
o \ LQ.S LOll ~ QAI; 8M Em: u.c IlillI Dl.E LOG YAH l'Ql'AL
TAn 7851(43) 3013(17) 2403( 13) 63( .) 3826(18) 625(3) 0 107(1 ) 149(1) 47(') 20(0) 18104
HONG 2067( 6) 10862(34) 8066(25) 8210(26) 2515(8) 180(1) 0 74(') 36(0) 30(') 0 32030
INDO 49(98) 0 0 0 1(2) 0 0 0 0 0 0 50
t-'
0 JAPA 65424(39) 31903(19) 30594(18) 21269(13) 9570(6) 4929(3) 1319(1) 1002(1 ) 194( 0) 196(' ) 0 1663990
ItORE 239(5) 2831( 67) 1393(28) 44( 1) 296(6) 81(2) 0 6(0) 8(') 29(') 2 ( 0 ) 4929
KALA 173(84) 0 15( 7) 0 6(2) 0 3(1) 0 0 0 0 206
PHIL 444(46) 0 22( 2) 0 361(37) 45(5) 0 79(8) 15(2) 1( 0) 0 967
SING 1285(73) 10( 1) 146( 8) 0 40( 2) 4(0) 265(15 ) 0 0 19(1) 0 1769
THAI 4(14) 0 13(46) 4(14) 3(11) 3(11) 0 0 0 1( 0) 0 28
TOTAL 77536 48618 42642 29590 16617 5867 1597 1268 402 323 22 224485
Source: U.S. Department of Commerce. Maritime Administration, 1974.
Note a. The figure in ( ) is percentage total.
b. o les6 than 0 01.
TABLB 31
CONTAINBR TRAFFIC. FAR BAST-U.S. PACIFIC
1977. IN TBU
D
IQ'rALo , l.QQ Lilli SIlA QAX SAl .ear u.c IlOlI LQ{,j U1I ALA AS'l'
TAIW 1262l(31) 14204(35) 767l( 20) 1783( 4) 2303( 6) 11OO( 3) 36( 0) 368(1) Il(o) 0 0 0 40296
HONG 5509( 8) 25600(39) 14371(21) 14876(22) 6618( 9) 1111 (0) 0 120(0) l( 0) 0 0 0 66445
t--' INDO 64(67) 0 2( 2) 0 0 0 0 0 0 0 0 0 950
t--' JAPA 94562(34) 48412(17) 70138(26) 27936( 11) 2481l1l( 9) 796l( 3) 2673( 1) 1239(0) 6l( 0) 0 0 0 277839
KORB 3716(33) 2373(23) 3377(32) 62l( Il) 668( 7) 13( 0) 0 38(0) 0 0 0 0 10527
MALA 46(66) 0 6( 6) 16(21) l( 1) l( 1) 0 0 0 0 0 0 71
PHIL 263( 14) 342(18) 64( 3) 166( 6) 86l( 46) 2l( 1) 8(0) 179(9) l( 0) 0 39(2 ) 0 1924
SING 130l( 16) 4363(54) 26l( 1) 1921( 24) 19( 0) 19( 0) 116(1) 0 6(0) l( 0) 0 2( 0 ) 8028
THAI 13(12) 2( 2) 15(14 ) 0 64(60) 12( 11) 0 0 0 0 0 0 106
TOTAL 117896 96296 96115 47238 34609 9284 2832 1944 73 1 39 2 405331
Source: U.S Department of Commerce. Maritime Administration. 1977.
Note a. The figure in ( ) is percentage total.
b. o less than 0 01.
TABLE 32
CONTAINER TRAFFIC. FAR EAST-U.S. PACIFIC
1980. IN TEU
D
o \ J..llli LOll SEA QAl .sAl l'QI I&:: BmI DI.I I..QG SAC COL SOIl on mIAL
TAIW 32977(27) 31737(26) 36702(30) 16253(13) 2634(2) 824(0) 146(0) 72l( 0) 10( 0) 7l( 0) 0 36(0) 0 0 122010
HONG 21875(26) 28660(34) 13277(16) 15398(18) 4059(6) 410(0) 178(0) 344(0) 17(0) 183(0) 0 29(0) 0 0 84430
I--' INDO 708(85) 1( 0) 63( 8) 49( 5) 5(") 0 5(0) 0 0 0 0 0 0 0 83i
0
76624(24) 64(0) 44(0) 33(0) 320264N JAPA 94816(30) 93197(30) 32633(10) 7923(2) 7189(2) 4987( 1) 3456(0) 37(0) 294(0) 0
IWRE 6346(48) 1482(16) 2311(16) 101O( 8) 619(5) 103(1 ) 669(4) 214(2) 0 0 0 46(0) 0 0 13198
MALA 808(84) 0 23( 2) 90( 9) 14(1) 0 24(3) 0 0 0 0 0 0 0 959
PHIL 665(36) 386(24) 100( 6) 446(27) 26(2) 4(0) 0 102(6) 0 0 3(0) 0 0 0 1631
SING 8883(61) 6769(38) 273( 1) 1366( 8) 39(0) 10(0) 0 26(0) 16(0) 0 l( 0) 0 0 0 17583
THAI 82( 11) 0 180(24) 46( 6) 91(12) 26(4) 126(17) 0 0 190(26) 0 0 0 0 739
TOTAL 167060 146149 141126 67290 15307 8666 6233 4837 90 754 3 176 44 33 561678
Source: U.S. Department of Commerce. Maritime Admini6tration. 1980.
Note a. The figure in ( ) i6 peroentage total.
b. • less than 0.01.
Volumes of TEUs from Far East to this coastal
range made it the busiest and the most important
trading area of all the U.S. coastal ranges. In 1974,
the numbers of containers arriving from the Far East
were over two hundred thousand, which was two times
higher than the next nearest range. The Port of Los
Angeles was the largest seaport in the entire region.
Los Angeles was responsible for thirty-five percent of
the region's total traffic from the Far East. This
figure declined to twenty-nine percent by 1977,
although it increased slightly to thirty percent in
1980. Los Angeles was the major destination for
containers from most Far East countries.
The ports of Los Angeles, Long Beach. Oakland and
San Francisco experienced a fierce competitive fight
for Far East container traffic in 1980. San Francisco
declined to a secondary port handling only a small
fraction of containers from the Far East. The Port of
Oakland successfully maintained nearly ten percent of
the regional containers, including gains from Hong Kong
and especially Taiwan.
The Port of Oakland emerged as the third largest
containerport serving Far East foreign customers. The
main battle still remains between Los Angeles and Long
Beach with regard to how to attract Far East
containers.
103
In the northern part of the U.S. West Coast,
Seattle emerged as the sole major container seaport.
There were no other major opponents in the area large
enough to compete with Seattle. The remaining ports
between Seattle and Los Angeles potentially could serve
as secondary feeder ports.
On the basis of country to port traffic, Japan was
the largest container supplier to this range. The
~ajor ports trading with Japan were Los Angeles, Long
Beach, and Seattle. Taiwan and Hong Kong were the
second and third largest container origins to this
range. In 1980, Taiwan for the first time exceeded
Hong Kong by nearly four thousand TEUs, and became the
second largest container supplier in Far East to this
range. The remaining countries dispatch records were
less impressive compared to the big three. Among the
regional total Far East traffic, only four percent were
contributed by the ASEAN members together in 1980.
In all, Seattle, on the northern part of the
coast, could secure its lead position as the major
container port by improving its port facilities and
equipment along with its managerial operation. The
ports of Los Angeles and Long Beach, in the southern
part of the range, will compete continuously with each
other. The container load center concept may be well
applied in southern part of the west coast area.
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Eastbound traffic to this range has always been among
the busiest in the world. Japan, Taiwan and Hong Kong
have demonstrated their supplying capability to this
range. As long as Far East economies keep growing, the
seaports along the West Coast will continue to prosper.
Future investment plans and strategies for port and
shipping industries in the short-term and long-term
will always be areas of concern.
105
CHAPTER FIVE
RESULTS OF REGRESSION ANALYSES
The results of gravity model and regression
analysis for the import and export models of container
flows between the Far East region and the four U.S.
coastal port ranges are discussed in two parts. The
first part discusses the process of stepwise
statistical testing, and selection of influential
independent variables. The discussion is approached
both from import and export traffic flows in each of
three different years.
The second part reports the estimated analyses of
container traffic flows for each Far East country in
relation to respective U.S. coastal port ranges in
three different years. The estimation is made by
constructing several regression equations which are
linear functions of the variance accounted for in the
dependent variable.
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Container Flows to the United States
from Far East Countries
The number of TEUs imported to the United States
from the Far East in 1974, 1977, and 1980 were the
dependent variables in this study. Regression
coefficients are contained in Tables 33, 34, and 35 for
port import traffic growth. The tables show seven
independent variables with their R-Squares on the
bottom side; and the sequence of the stepwise
procedure on the top of the page. The figures within
the tables are the coefficients of the regression. In
step one of Table 33, the coefficient of the intercept
was +7.62; and the first indepedent variable that
entered the regression model was RATI, with a
coefficient value of -1.44. The value of the multiple
coefficient of determination, R-Square was 0.58. This
model states that among the eighteen independent
variables, the variable RATI, the ratio of 1974 export
TEUs over that imported between the United States and
Far East, explains more than fifty percent of the
variation in the 1974 container flows bound for the
United States. Therefore, of eighteen variables
regressed by the stepwise method, the variable RATI
(the ratio of a country's number of containers export
to the U.S. over the total import containers from the
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TABLE 33
REGRESSION COEFFICIENTS FROM EQUATIONS RELATING MAJOR
U.S. PORTS IMPORTING CONTAINERIZED CARGO (in TEUS) FROM
MAJOR FAR EAST PORTS, 1974
Vari-
able Coefficients frOID Stepwise Regression
1 2 3 4 5 6 7
Inter-
cept 7.62 55.72 30.97 28.78 30.39 31. 89 37.15
DIST -5.31 -4.62 -4.73 -4.63 -4.52 -4.56
GNP
CENGY
GOLA 0.50
GOULA 0.25 0.41 0.55
USE 0.87 1. 03 0.79 0.57
USI
RXUS
RIUS
RUSTN
RUSTR
RUSGNP
RXIGNP 0.59 0.64 0.53 0.43
RITT 0.27 0.74
RXII
MFLET
RATI -1.44 -1.30 -1.13 -1. 05 -1.03 -0.97 -0.98
RATX
R-Square 0.58 0.79 0.84 0.85 0.86 0.86 0.86
F 61.15 78.93 74.42 58.62 47.31 39.01 39.67
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TABLE 34
REGRESSION COEFFICIENTS FROM E~UATIONS RELATING MAJOR
U.S. PORTS IMPORTING CONTAINERIZED CARGO (in TEUS) FROM
MAJOR FAR EAST PORTS, 1977
Vari-
able Coefficients from Stepwise Regression
1 2 345 6 7
Inter
cept
DIST
GNP
CENGY
GOLA
GOULA
USE
USI
RXUS
RIUS
RUSTN
RUSTR
RUSGNP
RXIGNP
RITT
RXTT
MFLET
RATI
RATX
5.87 36.29 25.00 25.34 27.01
-3.33 -3.02 -3.18 -3.22
0.84 1.43 1.68
-0.50 -0.83
-0.45
0.86 0.74 0.82 1.04 1.32
30.57
-3.34
-0.29
-1.98
-0.87
-0.67
1.46
26.61
-3.31
-0.61
1. 50
-0.57
0.53
-0.75
1. 25
R-Square 0.60 0.71 0.77 0.78 0.78 0.79 0.79
F 63.76 51.80 45.17 35.21 28.03 23.16 19.68
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TABLE 35
REGRESSION COEFFICIENTS FROM EQUATIONS RELATING MAJOR
U.S. PORTS IMPORTING CONTAINERIZED CARGO (in TEUS) FROM
MAJOR FAR EAST PORTS, 1980
Vari-
ables Coefficients from Stepwise Re~ression
1 2 3 4 5 6 7
Inter-
cept 5.23 52.16 53.28 47.44 44.93 53.97 55.32
DIST -5.12 -5.20 -5.05 -5.15 -5.28 -5.20
GNP
CENGY
GOLA 0.44 0.75 1. 28 1. 20
GOULA
USE
-0.62 -0.68
USI
RXUS
RIUS
RUSTR
RUSTN 1.12 1. 35 0.92
RUSGNP
RXIGNP
RITT
RXTT 1. 17 0.94 0.85 0.86 0.37
MFLET
RATI
RATX 0.37 0.41 0.59 0.57 0.49
R-Square 0.54 0.75 0.77 0.79 0.80 0.81 0.81
F 50.34 64.47 47.71 37.66 39.37 32.41 26.99
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U.S.) accounted for the most explanation of the 1974
import traffic for each of the four U.S. coastal port
ranges with Far East tradings.
In step 2, the coefficient of the intercept
increased to +55.72 and variable OIST was introduced
into the model as the second most important variable
accounting for container traffic. Its coefficient
value was -5.31; and the R-Square value increased by
21 percent.
At this second step, the first independent
variable RATI was held constant. Statistically, the
second variable OIST entered the model at this step
because among the remaining seventeen variables it had
the highest partial correlation coefficent with the
dependent variable TEU. The additional 21 percent of
explanation in variation was not accounted for by the
first variable RATI. By holding the variables RATI and
OIST constant the third highest partial correlation
coefficient among the remaining sixteen independent
variables was USE, the amount of all kinds of goods
exported annually to the United States by a Far East
country in terms of U.S. dollars. The coefficient
here was +0.87, and the value of R-Square was 0.84, an
increase of 5 percent explanation which is rather small
compared with the 21 percent gained by the variable
III
DIST.
The fourth independent variable which entered on
the basis of the value of partial correlation
coefficient was RXIGNP. with a value of +0.59.
However. the value of R-Square was increased by only
one percent from 0.84 to 0.85. In other words. the
fourth variable RIGNP contributed only one percent
toward the explanation of the variation, which is a
rather insignificant increment compared to the
contributions of the three previous independent
variables. Relatively insignificant incremental values
of R-Square occurred as the rest of independent
variables were tested and entered sequentially into the
regression model. The insignificant contribution of
the rest of the independent variables is reflected by
the small increasing proportion of R-Square toward
explaining the remaining unexplained variation left
unaccounted for by the first three independent
variables. Therefore. only the variables RATI. DIST
and USE were prominent factors affecting the variation
of numbers of 1974 TEUs imported to the U.S. from the
Far East region. From the viewpoint of the major U.S.
coastal ranges. the factors which accounted for inbound
container traffic from different Far East countries
were the ratio of inbound to outbound containers at
specific U.S. coastal range ports. the nautical
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distance between U.S. coastal range ports and the Far
East country's major port. and the annual exporting
values of the Far East country.
The data included in Table 33 can also be viewed
from the persepective of the Far East country.
Outbound container traffic to anyone of the four U.S.
coastal ranges from the major port in a Far East
country can be tested by the same group of independent
variables. The original dependent variable TEU. which
was the number of imported containers to U.S. ports in
1974 from the Far East, can also be regarded as number
of TEUs outbound from a country in Far East to the U.S.
The result is that outbound container traffic from a
Far East country's major port is also affected by the
same three independent variables, RATI, nIST and USE.
The data in Table 34 includes the dependent
variable TEU. which is the number of containers
imported from the Far East region on a port-to-port
basis in 1977. Table 34 shows that RXTT was the first
independent variable to enter, with a coefficient value
of +0.86, and an R-Square of 0.60. RXTT is the ratio
of tonnage of containerized cargo imported from one
major Far East country port (NTNSI) over the annual
total tonnage of all goods exported by the same Far
East country in the year of 1977 (GOLA). An R-Square
value of 0.60 indicates that the variable RXTT
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explained sixty percent of the variation in the
dependent variable, which was Far East export container
traffic. The second variable which entered was DIST,
with an additional contribution to the explanation of
variation of 11 percent. GOLA was the third variable
contributing to explanation in the variation of the
dependent variable. In this case, R-Square increased
to 0.77, which was a 0.6 increment from 0.71 at the
previous step. The variable GOLA was the total annual
tonnage of all kinds of goods from the same Far East
country outbound to the foreign markets including the
United States.
The next variable to enter was GOULA, the amount
of total tonnage imported by a Far East country from
allover the world, but the R-Square performance was
less impressive with only a 1 percent increase, from
0.77 to 0.78. The remaining of independent variables
insignificantly explained variation, thus they were not
considered important. The 1977 inbound container
traffic between major Far East ports and U.S. ports
from the U.S. ports, were explained by the independent
variables RXTT, DIST and GOLA. From the viewpoint of
the Far East countries, RXTT, DIST and GOLA were the
major factors which were related to their export
traffic performance.
Table 35 contains the regression coefficients
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utilizing the same method for 1980. The first
independent variable to enter was RXTT, the ratio of
the number of tons of containerized cargo imported from
the Far East country to the U.S. coastal ranges
(NTNSI) over the annual total tonnage of all goods
exported by the same Far East country in 1980 (GOLA).
The value of R-Square accompanying this variable was
0.54. The second variable to enter was DIST, with a
R-Square value of 0.75, an increase of 11 percent. The
third variable (RATX) and fourth variables (RXGNP) to
enter the regression each respectively accounted for a
two percent increase.
In summary, the three most important independent
variables were RATX, DIST and RXTT which together
explained 77 percent of the variation. The dependent
variable TEU can be viewed as Far Eastern country
port's container exports to the United States. Thus,
the variables RXTT, DIST and RATX were the major
factors affecting its container traffic to major U.S.
seaports in 1980.
Container Flows from the United States
to Far East Countries
An examination of the findings of the important
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affecting variables in container traffic from the U.S.
seaports to the seaports of different Far East
countries follows. Table 36. contains the various
coefficients dervied from the 1974 regression model.
The dependent variable TEUX represents the numbers of
containers exported to the Far East ports from major
U.S. ports. The same eighteen independent variables,
utilized in the import model, were again applied in the
export model. Distance (DIST) accounted for the
majority of variation in the dependent variable of U.S.
export TEUs to Far East ports in 1974. Next, the
variable USE entered the equation and accounted for an
sixteen percent increase in explained variation. The
variable USE was the annual total U.S. dollars of all
goods exported to Far East countries from the United
States. The variable RXIGNP became the third
independent variable to enter the model and accounted
for an additional three percent explanation. RXIGNP
was the ratio of the value of a Far East country's
external trade, imports and exports, over its annual
gross national product, in U.S. dollars. The
remaining independent variables contributed an
insignificant amount of explanation of the variation in
the dependent variable. The selected variables DIST,
USE and RXIGNP can also be viewed from the United
States port viewpoint.
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TABLE 36
REGRESSION COEFFICIENTS FROM EQUATIONS RELATING MAJOR
U.S. PORTS EXPORTING CONTAINERIZED CARGO (in TEUS) TO
MAJOR FAR EAST PORTS, 1974
Vari-
ables Coefficients from Stepwise Re~ression
1 2 3 4 5 6 7
Inter-
cept 58.16 29.44 28.15 30.01 31.96 31.31 37.78
DIST -5.62 -4.67 -4.75 -4.65 -4.52 -4.56 -4.58
GNP
CENGY
GOLA 0.51 0.91
GOULA 0.25 0.38 0.53 0.15
USE 0.96 1. 07 0.81 0.58
USI
RXUS
RIUS
RUSTR
RUSTN 0.65
RUSGNP
RXIGNP 0.63 0.67 0.53 0.42 0.31
RITT
RXTT 0.23 0.73
MFLET
RATI
RATX
R-Square 0.50 0.66 0.69 0.70 0.70 0.71 0.71
F 42.77 40.20 30.13 23.05 18.34 18.73 18.83
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TABLE 37
REGRESSION COEFFICIENTS FROM EQUATIONS RELATING KAJOR
U.S. PORTS EXPORTING CONTAINERIZED CARGO (in TEUS) TO
MAJOR FAR EAST PORTS, 1977
Vari-
ables Coefficients from Stepwise Re~ression
1 2 3 4 5 6 7
Inter-
cept 79.23 67.64 5.85 -13.83 12.35 20.82 22.05
DIST -7.95 -6.75 -2.51 -2.60 -2.85
GNP
CENGY
GOLA 0.88 1.43
GOULA
-0.47
USE 0.93 0.78
USI
RXUS
RIUS
RUSTR
RUSTN
RUSGNP
RXIGNP
RITT
RXTT 0.47 0.91 0.71 0.62 0.85 1. 56
MFLET
RATI
RATX
-1.36 -1.38 -1.14 -1.12 -1.09
R-Square 0.50 0.62 0.75 0.81 0.84 0.84 0.85
F 43.35 33.81 3.17 57.92 57.59 52.55 43.16
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Table 37 presents the findings of the factors
affecting 1977 container traffic variation. The
independent variables which accounted for a significant
proportion of the variation in the dependent variable
in 1977 were DIST, RXTT, RATX and GOLA. The variable
DIST accounted for a 50 percent explanation in the
1977. The added explanation of the second variable
RXTT brought an additional 12 percent contribution to
the explanation. However, in the next step of
regression procedure, variable DIST was replaced by
another variable RATX. The reason for this was that
the multiple correlation coefficient of RATX was the
highest among the rest of independent variables
excluding DIST and RXTT. The R-Square value of the
DIST-RXTT pair was 0.62, an increase of 12 percent, yet
the R-Square value of RXTT-RATX was 0.75 an increase in
explanation of 25 percent without the participation of
variable DIST. Thus, the RXTT-RATX pair contributed
more to the explanation of the variation than the
DIST-RXTT pair did.
The next highest mUltiple correlation coefficient
among the remaining variables including variable DIST
was the variable USE, which added six more percent to
explanation. The selection process stopped at the step
at which the three variables were RXTT, RATX and USE.
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The variable nIST entered immediately after the
entrance of USE, with an increased R-Square value of 3
percent. Up to this point, the variables RXTT, RATX,
USE and nIST together provided a combined a R-Square
value of 0.84, which was a relatively satisfactory
finding. However, in the next step, the variable USE
was replaced by variable GOLA. This was because the
variation was slightly higher than the combination
including variable USE. And at least, the factors
affected 1977 container exports to Far East contanier
traffic can be explained by two groups of variables.
The first not including the variiable DIST, was RXTT,
RATX and USE; and the second including the variable
DIST, the variable USE replaced by the variable of
GOLA.
Since the variable DIST appeared in the previous
findings, and it was the first variable accounting for
variation, it was adopted here for this year's finding.
Again, for every major Far East port, its 1977 import
container traffic in relation to the U.S. ports was
affected by the factors of RXTT, RATX, DIST and GOLA in
this regression analysis.
The findings for the coeff1cents of 1980 data are
presented in Table 38. The variable DIST as usual, was
the first variable to enter the model and it had an
R-Square reading of 0.46. The variable RUSTAN, a ratio
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TABLE 38
REGRESSION COEFFICIENTS FROM EQUATIONS RELATING MAJOR
U.S. PORTS EXPORTING CONTAINERIZED CARGO (in TEUS) TO
MAJOR FAR EAST PORTS, 1980
Vari-
ables Coefficients from Stepwise Regression
1 2 3 4 5 6 7
Inter-
cept 68.34 56.05 44.03 44.93 53.97 55.33 48.15
DIST -6.65 -5.48 -5.12 -5.15 -5.28 -5.20 -5.50
GNP
CENGY
GOLA 0.84 0.75 1. 28 1. 20
GOULA
USE
-0.62 -0.68 0.60
USI
RXUS
RIUS
RUSTR
RUSTN 0.93 1. 03 1.12 1. 35 0.92 -1.72
RUSGNP 1. 91
RXIGNP
RITT
RXTT 0.37 1.65
MFLET
RATI 0.41 0.43 0.51 0.48
RATX
R-Square 0.46 0.67 0.72 0.76 0.77 0.78 0.79
F 37.00 43.54 36.46 32.26 26.62 22.19 23.54
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GOLA
GOLA
of total tonnage of import and export containerized
cargoes from a Far East nation trading with the United
states (NINSI+NTNSE) over the total tonnage of the same
nation's annual external commerce tonnage (GOLA+GOULA),
had the second highest multiple correlation
coefficient. The added R-Square was 21 percent. Then,
the variable GOLA brought another 5 percent
explanation. The variable RATI, if permitted to enter,
added four more percent explanation, which brought the
total R-Square value to 0.76.
Summary
The main purpose of previous regression analyses
was to identify the factors which had influenced the
import and export container traffic variation between
major U.S. ports and major Far East country ports as
was hypothesized previously. The results of findings
are summarized as follow:
On the export side-- From the U.S. ports to the Far
East ports the affected variables were:
year factors affecting traffic
1974 DIST USE RXIGNP
1977 DIST RXTT RATX
1980 DIST RUSTN RATI
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On the import side-- From the Far East ports to the
u.s. ports the affected variables were:
year factors affecting traffic
1974 DIST RATI USE
1977 DIST RXTT GOLA
1980 DIST RXTT RATX
The relevant factors which the shipping companies and
the various port authorities may employe to design
necessary managerial and investment plans have been
identified.
Competition among container ports in the same or
different geographic regions has always been severe.
The pressures that container operations placed on
vessels, terminals, and ports have brought the
competition to a point where only one or two ports in a
geographic region may survive. This situation pertains
to so-called the load-center concept (Hayuth, 1981).
Larger and faster container vessels would call only at
the load-center. Inland points would be serviced by
trains, trucks, or barges, depending on the distance,
the geographic characteristics of the local area, the
volume of cargo, and the available internal
transporation. Container load-centers will continue to
be spread worldwide as a result of economies of scale
in, port and terminal operations and in vessel
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utililzation. Container terminals are expensive, and
the utilization of berths, cranes, and other facilities
should be as high as possible. Port planning has
become crucial to individual port managers' attempts to
maintain their port's competitive position. Port
planning usually involves three stages: research and
analysis, plan preparation, and plan effectuation.
eN.A.S., 1976, pp. 126-127). The first stage includes
generation, collection/collation, and interpretation of
data. The results of this stage form an important
basis for port authorities to evolve their strategies
ranging from labor recruitment to facility innovation.
Establishin~ the Re~ression Equations
An inspection of the six regression equations
which represent the 1974, 1977 and 1980 import and
export container traffic flows to the four United
States port ranges follows. The equations are viewed
from the eight Far Eastern country points of view. In
another words the regression equations explain change
in TEUs of these countries import and export trade with
the United States in relation to the change in the
selected variables. The six equations follow:
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on the import side-- as from the Far East standpoint
for 1974
Log(TEU )=28.15-4.75Log(DIST)+1.07Log(USE)
2
+0.63Log(RXIGNP); R=0.69, F=30.13
for 1977
Log(TEU )=20.82-2.60Log(DIST)+0.88Log(GOLA)
+0.85Log(RXTT)-1.12Log(RATX); ~=0.84, F=52.55
for 1980
Log(TEU )=44.93-5.15Log(DIST)+1.12Log(RUSTN)
+0.75Log(GOLA)+0.41Log(RATI); ~=0.76, F=32.26
on the export side--- as from the Far East standpoint
for 1974
Log(TEU )=30.97-4.62Log(DIST)+0.87Log(USE)
2
-1. 13Log(RATI); R=0.84, F=74.82
for 1977
Log(TEU )=25.00-3.02Log(DIST)+0.84Log(GOULA)
+0.82Log(RXTT); ~=0.77, F=45.17
for 1980
Log(TEU )=53.28-5.20Log(DIST)+0.85Log(RXTT)
2
+0.37Log(RATX); R=0.77, F=47.71
In all equations the number of cases (n) equals
32, therefore, degrees of freedom (df) for statistical
testing is dependent on the number of variables
entering each equation. For example,
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if three
variables entered then df=29, and if four variables
entered, then df=28. Among these equations, Log(TEU)
is either the logarithm value of the numbers of
containers imported by or exported from a country i,
among the eight countries in the Far East from a
specfic coastal port range in the United States. The
parameters which include positive and negative signs
are the coefficients derived from the gravity models.
The figures of +28.15, +20.82, +44.93, +30.97, +25.00,
and +53.28 were the intercepts of the respective
equations. In this study the intercepts were all
positive, which in an algebraic sense implies that the
regression lines will encounter the Y axis representing
the logarithm value of the numbers of container TEUs
concerned, at the points of these intercepts.
Six import and export regression equations were
reported. Each equation was tested four times, since
the focus was on the four coastal port ranges in the
United States. The estimation of the number of TEUs of
each regional coastal port range based on respective
import and export regression equations can be obtained,
for the three different years of 1974, 1977 and 1980.
Another thing should be mentioned. The regression
equations and their sequency operations are in form of
logarithms (Log) and will not alter the accuracy of the
prediction. The values of Log(TEU) can be converted by
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anti-logarithm calculations to obtain the real volumes
of container TEUs generated by the countries concerned.
The estimated values of Log(TEU), are present in
the Appendices C-1 to C-4 for the four coastal port
ranges of the United States for the years 1974, 1977
and 1980. The results of estimated values of Log(TEU),
exported container volumes for the same group of Far
East countries are contained in Appendices C-6 to C-9.
Appendix C-1, for instance, presents the results
of the North Atlantic port range and Far East. The
seaports of Taiwan imported 8,171 TEUs from the
seaports of the North Atlantic coast of the U.S. The
natural logarithm of 8,171 container TEUs is
approximately 9.01, which is in the second column of
the table. The estimated value of Taiwan's import
container from this range based on the selected
influenced factors is 6.86, which is on the third
column of the table and can be converted to about 950
container TEUs in real container traffic. This
interpretation of Appendix C-1 can be applied to the
rest of the appendies which carry similar results.
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CHAPTER SIX
RESIDUAL VALUES REVIEW
About Residual Value
The following residual analysis is a comparison
between the actual and the estimated values of
container traffic with Far Eastern countries within
each particular U.S. port range. Actual values are
observed empirical flows. Estimated values are based
upon estimating equations. Residual values are the
differences between the actual values and estimated
values.
Residual values represent the proportion of
variation which is not explained by the factors
identified by the gravity model. In other words. in
addition to identifiable variables, other factors may
be left out of the model, which influence the variation
of the dependent variable. Thus. the statistical level
set up in this study for selecting independent
variables and the value of R-Square also affect the
residual values. The results of estimates for
respective country import and export container traffic
with each of the four U.S. port ranges along with the
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residual values also provide an index for examining
each coastal port range's traffic performance.
Data for the 1977 U.S. export containers to the
Far East are presented as an example to provide meaning
for the residual values. From the previous analyses,
variables which affected the 1977 U.S. outbound Far
East container traffic were DIST, GOLA, and RXTT. The
R-Square value for 1977 exports indicated that
seventy-seven percent of the container traffic
variation was accounted for by these three independent
vaiables. Twenty-three percent of the variation,
however, was not accounted for by the same three
variables.
Positive residual values imply that actual values
for the 1977 container export traffic from each U.S.
coastal port range to a Far East country major seaport
exceeded the estimation based on the gravity model and
regression equations. In the above situation,
container traffic bound for a Far East country was
underestimated. On the other hand, if container
traffic variation was overestimated, the actual
container traffic was less than the estimated values.
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Import Residual Analysis- from the Far East Aspect
Range I,
The North Atlantic Coast of the United States
The findings for this particular range were rather
striking. All eight Far East country import residual
values for this coastal range were found to be positive
in their performance for 1974, 1977 or 1980 (See Figure
1).
Based upon the data, the estimations for the eight
Far East country inbound container flows from the ports
along the North Atlantic coast of the United States
were less than what had actually been imported from the
ports in terms of numbers of TEUs. In other words, Far
Eastern container flows coming from the U.S. North
Atlantic port range in 1974, 1977 and 1980 were all
underestimated.
Furthermore, all Far East country import residual
values from this range were positive. Countries like
Taiwan, Malaysia, Hong Kong, Japan and Singapore
claimed a relatively high positive import residual
value in 1974. This period was an era when many of the
neWly industrialized countries initiated their national
containerization developement plans. In the Port of
Hong Kong, for instance, the real begining of
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FIGURE 1
IMPORT RESIDUAL VALUES FOR
U.S. NORTH ATLANTIC PORT RANGE
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containerization had not crystalized until the early
1970s, although the importance of the future of
containerization had been long recognized both by the
port and Shipping industries. Singapore had a very
similar developmental experience. The remaining
countries, South Korea, and the Philippines received
relatively smaller positive import residual vaues,
especially South Korea which had only a 0.20 residual
value, implying that actual 1974 inbound container flow
from the range was close to what was been estimated
based on the regresion equations. Indonesia had 0.84
residual value.
The 1977 results showed that residual values of
these countries remained positive. The real world
container traffic exported from the range to the Far
East region still exceeded what had been estimated.
Variables accounting for the 1977 variation in Far East
countries' import container traffic from the range were
DIST, USE and RXIGNP, which together explained seventy
percent of the 1977 container traffic variation.
In 1980, the variables accounting for most
variation were DIST, RUSTN, GOLA and RATI, with an
explanatory power of seventy-six percent. With the
exception of the value for Indonesia, the remaining
residual values remained positive; therefore,
underestimating real container flows between each
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country and seaports along the U.S. North Atlantic
range. Countries like Taiwan, Hong Kong, Japan and
Singapore, had steadily increased their imports of
containerized cargo from this range. Their actual and
predicted values steadily increased. Japanese ports
led the Far East region trading with the North Atlantic
coast of the United States. All countries exhibited
heavy interaction of importing containerized cargo from
this range.
In 1977, Indonesia, South Korea, Malaysia and
Thailand container imports from the North Atlantic
range declined rather drastically from the previous
years. There is no immediate explanation of this
phenomena. There also was a comparable decline in
these countries' predicted estimations which were
determined by the variables DIST, GOLA, RXTT and RATX.
The situation improved slightly in 1980 for actual
container import traffic. The predictions improved as
well.
Range 2,
The South Atlantic Coast of the United States
The 1974 regression analyses of container traffic
inbound to the Far East from the U.S. South Atlantic
133
range were based upon the variables DIST, USE and
RXIGNP. These three independent variables contributed
an explanation of seventy percent. Except for Taiwan,
Hong Kong and Japan, other Far East country residual
values were negative. The estimates of export
containers to the Far East from this range were thus
overestimated.
In 1977, the explanatory variables were DIST,
RXTT, RATX and GOLA, with eighty four percent of the
variation explained. The analysis showed that Hong
Kong, Indonesia, the Philippines and Singapore reported
positive residuals, therefore underestimations, while
Taiwan, Japan, South Korea and Malaysia had negative or
overestimated residual values. Among the latter group,
except for South Korea with the greatest negative
residual of (-1.30), residual values were in the
neighborhood of zero. This implies that the values of
actual container traffic were close to the estimated
values.
By 1980, the affected variables were DIST, RUSTN,
RATI and GOLA, with seventy-six percent of variation
explained. Taiwan, Hong Kong, Japan and Singapore were
the countries with positive residuals. With the
exception of Singapore which had a 1.14 residual, the
remaining three residuals were very close to the value
of zero (See Figure 2).
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FIGURE 2
IMPORT RESIDUAL VALUES FOR
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Although the residual values of this range
fluctuated throughout the study years, the actual and
the estimated values of countries like Taiwan, Hong
Kong, Japan and Singapore were able to explain higher
amounts of variation through time. The South Atlantic
range continues to be one of the most promising serving
Far Eastern countries as an important source of
containerized cargo.
Ranie 3,
The Gulf Coast of the United States
In contrast to the North Atlantic range, residual
values for each Far East country's import container
traffic from the Gulf range were all negative. In
other words, the estimated container traffic to each
country in Far East from the Gulf range, was
overestimated.
In 1974, residual values for nine countries were
all overestimated (See Figure 3). The estimation for
Taiwan's traffic, for instance, was 7.11, while the
actual imported container record was only 3.58. There
was a very wide gap between the two. This significant
type of difference also was experienced by Hong Kong,
Japan and South Korea.
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FIGURE :3
IMPORT RESIDUAL VALUES FOR
U.S. GULF PORT RANGE
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The findings from the 1977 data present a rather
confused picture. While traffic from the four
non-ASEAN countries were again largely overestimated,
the estimation for the five ASEAN members were divided.
Indonesia had a fairly close estimate to its actual
container traffic record, with a 0.09 residual value.
Malaysia had virtually imported nothing from the range
in 1977, and therefore, the estimation was negative.
The Philippines was the only country performing near
its estimate. Its actual and estimated values
increased. although the estimated increased faster than
the actual did. Singapore had a big setback in its
1977 performance. Not only was its estimation lower
than for 1974, but actual import containers from the
Gulf range also droped drastically. While the total
containerized cargo from the range increased to every
Far East country, Singapore's setback in actual imports
from this range can only be conceived of as a cargo
shift between the U.S. ranges.
The reduction of Singapore's 1977 estimated
values, from 1974 at 6.15 to 1977 at 4.82, was
explained by the variable RATX, the ratio of numbers of
containers imported from over that exported to the
region. The drastic drop in the actual import
container traffic occurred in Thailand during 1977,
when its value dropped from 1974 at 3.40 to importing
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virtually nothing from the range. Both Taiwan and Hong
Kong's 1977 actual inbound container traffic from the
range were underestimated. In 1977, Japan reduced its
containerized imports from this range significantly.
Its 1977 estimated values also were overestimated.
South Korea's 1977 actual and estimated values both
dropped moderately.
In 1980, almost every country strongly increased
its containerized imports from this range, except for
South Korea. South Korea continuously reduced its
containers originating from this range. Its recorded
values dropped from 1977 at 3.87 to 1980 at 3.00,
although estimates for 1980 showed a moderate increase.
This resulted in South Korea having the largest
overestimated residual values in the range. Based upon
data for the three years, one tends to believe that
South Korea had not paid enough attention to this range
as a source for containerized cargo.
Taiwan greatly enhanced its containerized imports
from this range by 1980. It became the largest
importing country in the Far East from· this range.
However, the 1980 estimation of Taiwan's imports were
still overestimated. Hong Kong had a similar
performance of increased actual TEUs and an
overestimation of traffic. Japan, on the other hand,
jumped significantly and maintained its overpredicted
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level.
Among the five ASEAN nations, the Philippines
increased its containerized imports from GUlport,
Missisippi, in 1980, and became the second largest Far
East country importing from this range. Considering
its general performance with the U.S., Philippine 1980
predictions did not increase much over those for 1977.
Singapore's 1980 estimates were overestimated, though
the actual and the estimated values increased slightly
from 1977. Of the remaining ASEAN countries,
Indonesia, Malaysia and Thailand all increased their
actual containerized imports and exceeded estimations,
except for Indonesia whose residual was near zero.
In all, the five important trading partners in the
Far East in terms of containerized trade, Taiwan, Hong
Kong, Japan, Singapore and the South Korea, had down
played the significance of the Gulf range's Far East
trading relations. The ports within the Gulf range in
general had become less active dispatching outbound
containerized cargo to these five countries as compared
to other ranges in the United States. The actual
performance of these regional ports to Far East
destinations all exceeded what might have been
expected. Except for Taiwan in 1980, the other
countries did not particularly favor Gulf ports in
major trading associations.
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Range 4,
The Pacific Coast of the United States
The sealanes linking the Pacific coast of the
United States are probably among the busiest trade
routes in the world, both in terms of number of
containers and the number of seaports participating in
the Far East trade.
According to the results of the analyses (see
Figure 4), in 1974 only three countries, Indonesia,
South Korea and Malaysia were overestimated by a small
fraction of their actual import performance. The
differences between the actual and the estimated values
were, though below zero, very small, except for that of
Indonesia. The remaining residual values were all
positive; therefore, actual traffic performances were
all underestimated. Most of the residual values,
positive or negative, were less than 0.5. This implies
that the actual performance and the estimated
performance were very close. The nature of the
closeness here may be interpreted that the selected
variables were well identified by the modified gravity
model. The regression line derived from the equation
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FIGURE 4
EXPORT RESIDUAL VALUES FOR
U.S. PACIFIC PORT RANGE
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deviated by only a small fraction from the cluster of
points representing the actual performance of container
traffic. The modified gravity model and regression
equations were therefore, most suitably applied to the
outbound West Coast Far East container traffic.
The previous analysis indicated that in 1977
container traffic and the estimated values for most
countries for each different range varied greatly from
the 1974 results. On the Pacific coast, however, 1977
was not the same situation as in other ranges. Both
the actual outbound TEUs from this range to each Far
East country and the estimated TEU containers grew
since 1974. Taiwan, Hong Kong, Japan and South Korea
increased their containers steadily, which were
slightly underestimated by the estimated values.
Residuals for three of the ASEAN countries indicated
overestimation of their actual import strengths.
Indonesia, Malaysia and Thailand were on a different
U.S.-Far East trade route, compared to the four
countries mentioned above. Singapore and the
Philippines, the two other ASEAN countries, on the
other hand, were also underestimated. These countries
increased their TEU acquisition continuously from the
West Coast of the United States in 1980. The 1980 TEUs
imported by Taiwan, Hong Kong, and Japan slightly
exceeded their estimations. South Korea's imports were
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overestimated by a sudden increase in estimated values.
ASEAN countries, except for the Philippines, were
underestimated because of rapidly increasing inbound
traffic. However, Thailand was the only nation having
both an actual and an estimated decrease. Thailand's
actual import values remained close to its 1977 values,
yet its estimated volume dropped from 1974. This
contributed to Thailand's performance from 1977 of
overestimation changing to a situation of
underestimation in 1980.
The absolute residual values of all nine countries
in relation to this range, whether all in the same
U.S.-Far East trade route or not, were less than one.
Some of them were even less than 0.5. The estimation
of each Far East country's import TEUs from the Pacific
Coast of the United States, therefore, whether it was
underestimated or overestimated, remainded very close
to the real world empirical data for each country.
Export Residual Analysis-- from the Far East Aspect
The following section examines the nature of the
residual values for nine Far East countries exporting
containers to the four U.S. coastal ranges in 1974,
1977 and 1980 respectively. As mentioned in the
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previous section, the estimation of container traffic
was calculated from the results derived by the
regression equations.
In 1974, variables RATI, DIST and USE were
selected by the gravity (export) model; the variables
RXTT, DIST and GOLA were the 1977 choice; and the
variables RXTT, DIST and RATX were chosen by the
gravity model in 1980.
Ran~e I,
The North Atlantic Coast of the United States
Range 1 included seaports along the North Atlantic
Coast from the State of Maine to the State of Virginia.
In general, the aggregated numbers of outbound TEUs
from the Far East region to this coast gradually
increased from 1974 through 1980 (See Appendix C). In
1974, every Far East country had a positive residual
value. Each country's outbound container traffic
underestimated the real strength of container traffic
generated by the same country concerned (See Figure 5).
Except for the countries of Indonesia, South Korea and
the Philippines, whose residual values were less than
one, other values were larger than one. Japan by far
was the largest exporter to this range with an 11.05
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FIGURE 5
EXPORT RESIDUAL VALUES FOR
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actual container volume expressed in natural logrithmic
form, and 1.90 residual value. Taiwan and Hong Kong
were the second largest container output generators to
the range with figures of 9.29 and 9.82 respectively,
and with 2.29 and 3.14 residual values. South Korea
and Singapore generated about the same volume of
container traffic with 7.28 and 7.47 actual values
respectively, yet their residual values were in sharp
difference. Singapore's traffic was greatly
underestimated, while the South Korea's estimation was
fairly close to its actual container flows. Indonesia,
Malaysia and the Philippines all had similar container
traffic performances; and their estimated values were
relatively lower than their actual values. Thailand by
far was the least active country in the Far East
region. Its actual value was only 3.61, while its
estimated value was 1.24.
The 1977 results indicated that each Far East
country's actual outbound container traffic to Range 1
was again underestimated. With the exception of the
Philippines and Indonesia, whose container exports to
Range 1 decreased slightly in 1977, all other exports
from the Far Eastern region increased.
By 1980 the results of the study were somewhat
different. Taiwan and Hong Kong steadily enhanced
their export container volumes. Japan and South Korea
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on the other hand reduced their volumes to the range.
The results for the remaining five ASEAN nations
were mixed. Based on the 1974, 1977 and 1980 results
it seems that Indonesia and Malaysia had gradually
given up on this range as one of their primary
container destinations. Indonesia's actual values
dropped from a high in 1974 of 5.44 to 1977 at 5.07,
and finally it exported no containers to this range in
1980. Malaysia demonstrated a similar reduction. The
other ASEAN nations continuously and steadily increased
their export containers to the range through 1980. The
Philippines's, for instance, showed its exporting
strength by increasing its container output volume from
1977 with 5.69 to 1980 with 8.19. The seaports along
the North Atlantic Range demonstrated that outbound
container traffic from Far East to this range had been
heavier than expected.
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Range 2,
The South Atlantic Coast of the United States
Container traffic bound for this range from the
Far East countries. in general was represented by
negative residual values (See Figure 6). Singapore,
however, was an exception, its actual outbound
container traffic to the seaports in this range was
either close to the predicted, as was the case in 1974
and 1977, or far above the predicted traffic in 1980.
In 1980, the overall increase in the numbers of
containers was not evenly distributed. While Taiwan,
Hong Kong, Japan and Singapore enjoyed moderated
increases of outbound containers, the rest of the ASEAN
countries exports were less significant.
Range 3,
The Gulf Coast of the United States
With one or two exceptions, containerized goods
exported by any of the Far East counties to the Gulf
range in general were far behind what was expected. In
1974, Singapore was the only country whose actual
container export performance was underpredicted. Other
countries like Taiwan, Hong Kong, Japan and South
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FIGURE 6
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Korea, which usually had been considered as strong
exporting countries to other U.S. coastal ranges, did
not perform well. By 1977, Taiwan, Hong Kong and South
Korea increased their export containers to the Gulf
range; while Japanese traffic declined. In 1980,
Japan's and Korea's actual container volumes all
declined. Although the volumes of containers exported
to the Gulf range gradually grew from 1974, the speed
and pace of the container volumes arriving at the Gulf
was slow (See Figure 7).
The case of ASEAN countries presents another
complex development. It is difficult to judge whether
the overall container volumes exported to the Gulf by
ASEAN individuals had been increasing or decreasing.
Although Thailand's 1977 actual container volumes
dropped drastically as compared to 1974, it came back
by 1980 and increased strongly. Another example was
Indonesia. Indonesia doubled its export containers to
this range between 1974 and 1977, however, exported
nothing to the range in 1980. Malaysia reached its
export peak in 1977 and in 1980 it moderately declined.
Singapore and the Philippines were the only countries
which continuously increased their containers destined
to this range.
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FIGURE 7
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In general, the volumes of containers bound for
this range showed an overall increase on a country to
range basis. Far East countries should take the Gulf
region more seriously in order to increase traffic.
Future gains by the port authorities along the Gulf
coast could be enhanced by various methods, such as
mini- or land-bridge, employing railway and truck
transfers, and attracting inland containers destined
for the hinterlands in the mid-west and capturing
container traffic from North and South Atlantic ports.
Ran~e 4,
The Pacific Coast of the United States
The combined strength of the selected variables
for 1974, 1977 and 1980 made the predicted volumes of
container traffic very close to the empirical volumes
of outbound container traffic from the countries of the
Far East to the Pacific coast of the United States (See
Figure 8).
In 1974. three Far East countries were slightly
overpredicted in contrast to their actual traffic
performance. They were Indonesia. South Korea and
Malaysia. Residuals for the latter two countries were
almost zero meanning an almost perfect prediction.
Taiwan. Japan, the Philippines and Thailand traffic was
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FIGURE 8
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underestimated. On the other hand, traffic from Hong
Kong and Singapore was more severely underestimated.
Again, gravity model and regression equations were more
suitable for this range with regard to export container
traffic. This was similar to the import side container
traffic to the same range.
In sum, residual value anaylsis is a very powerful
instrument in indicating whether or not the model and
its associated identified variables are suitable for
studying flow variation. If the pattern of residual
value distribution exhibited a trend of high residual
values, then the modified gravity model and its
associated identified variables should not be
considered as an acceptable instrument to explain flow
variation. This is because high residual values, in an
absolute value sense, imply the existence of other
important factors. If such is the case, further
studies may be desireable to find more suitable or
acceptable variables.
From the previous analyses, it was expected that
the identified independent variables generated by the
modified gravity model were able to explain the flow
variation in the Far East-U.S. Pacific port range
better than other three port ranges. Closer
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examination also indicated that the modelexplained the
flow variation of Japan, Taiwan, and Hong Kong better
than that for South Korea and other five ASEAN
countries.
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CHAPTER SEVEN
CONCLUSIONS AND SUMMARY
Three main procedures have been demonstrated in an
attempt to better understand the Far East-U.S.
container flow structure based upon of 1974, 1977, and
1980 traffic data from U.S. ports. An attempt also
has been made to identify non-physical elements which
might have affected container traffic flows through
four U.S. port ranges. Regression equations were
utilized to produce traffic estimation analyses on
country to port range basis.
Percenta~e Share. Hierarchy and Competition
Most of the Far East countries are island-type
nations in which only one or two ports have been
dedicated to containerization, due to their geographic
location and the priorities of national economic
poliCy. In most cases, ports concentrating on
containerization were developed especially and
carefully under the auspices of individual country
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economic and maritime authorities.
Along with promoting higher economic and living
standards, containerization increased continuously in
the Far East during 1974, 1977 and 1980. Major Far
East containerports included Kaohsiung, Taiwan, Hong
Kong, Djakata, Indonesia, Yokohama and Kobe, Japan,
Pusan, South Korea, Manila, Philippines, Singapore. and
Bangkok, Thailand.
At the other end of the flow, there were four U.S.
port ranges. U.S. ports, in each port range during
the study period, experienced different Far East flow
variations. Only in a few ports did flows vary a
little. Other ports closely followed the major ports
and competed fiercely with them to attract more Far
East traffic. The remaining facilities in each range
either faded into secondary feeder service or virtually
dropped out of handling container traffic.
The Port of New York dominated the North Atlantic
range's Far East traffic throughout 1974, 1977 and
1980. It was followed by Baltimore. Norfolk and
Philadelphia. Japan, Hong Kong and Taiwan were the
major contributors to this range's traffic. South
Korea and the ASEAN countries failed to generate
impressive amounts of TEUs to this range, although they
all favored New York and Baltimore. Within the South
Atlantic port range, Savannah emerged slowly and
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replaced Charleston as the major port handling Far East
inbound container traffic. While Savannah attracted
the major container traffic contributors, Japan, Hong
Kong and Taiwan, Charleston was visited by vessels from
all Far East countries, and exceeded Savannah in
handling outbound container traffic to Far East.
Countries like South Korea and the ASEAN countries had
limited traffic contacts with this range during this
period.
The overall traffic performance of the Gulf port
range was much less impressive than other three ranges.
New Orleans and Houston were the two major ports and
shared limited amounts of Far East container flows.
The remaining ports demonstrated unbalanced traffic,
which might not rationally justify any port investment.
Japan and Taiwan traded more actively with this range
than other the Far East countries.
The U.S. Pacific port range was far more
important to Far East container trade than the other
three ranges. Its total amounts of TEUs exported to
the Far East were three and half times larger than what
was exported from the North Atlantic range in 1974. By
1980, the Pacific port range enjoyed even a greater
traffic increase. The port competition pattern
therefore was very distinct among the ports. A closer
examination revealed that in 1974, Los Angeles led its
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competitors San Francisco, Oakland, and Long Beach by a
wide margin. By 1977, Oakland replaced San Francisco
and became the second largest container traffic point
to the Far East. A similar performance developed into
1980. On the import side, Los Angeles also dominated
the Far East traffic throughout the period. Long Beach
was the most favored destination to the Far East
countries, after Los Angeles. This was due to a heavy
concentration in Japan, Hong Kong and Taiwan outbound
traffic. In this regard, Long Beach demonstrated a far
greater potential strength for attracting Far East
traffic than did Oakland and San Francisco. Seattle
led the Far East container traffic flow in the northern
part of the range, and was not challenged by
neighboring ports. Portland, depended almost entirely
on Japan's inbound and outbound flows.
Japan, Taiwan, Hong Kong, and South Korea were the
main contributors to this range's traffic. Most of
their containers were loaded and unloaded at Los
Angeles, Long Beach, Oakland, and Seattle. Japan was
the major origin and destination with almost every U.S.
port in the range.
variable Identification
It was hypothesized in Chapter One
non-physical economic factors could
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that certain
influence the
container flows between each Far Eastern country and
the four U.S. port ranges. The number of possible
variables proposed in this study were eighteen. By
employing a modified gravity model and the under a 0.05
alpha significance level, the three best independent
variables were identified. On the Far East/U.S.
import side in 1974, aggregated container volumes with
each U.S. port range were explained by the variables
the nautical distance between the two areas (DIST), the
annual export value of goods and service of a Far
Eastern country to the United States (USE), and the
ratio of a Far Eastern country's external trade value
over its gross domestic products (RXIGNP). Together,
these variables explained sixty-three percent of the
1974 U.S. container import variation with each one of
the U.S. port ranges.
For 1977, the variables that accounted for
variation were DIST, the total export tonnage of a Far
Eastern country's international seaborne commerce
(GaLA), the ratio of a Far Eastern country's aggregated
export containerized tonnage to the U.S. over its
total annual aggregated export tonnage (RXTT) and the
ratio of a Far Eastern country's aggregated number of
U.S. import TEUs over its U.S. export TEUs (RATX).
These four variables claimed an explanatory power of
eighty-four percent, which was a satisfactory result.
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In 1980, the important variables were DIST, GaLA,
the ratio of the sum of import and export containerized
tonnage with the United States over the sum of total
tonnage of a Far Eastern country's external commerce
(RUSTN), and the ratio of a Far Eastern country's
aggregated number of U.S. export TEUs over its
aggregated U.S. import TEUs (RATI). These four
variables provided an explanatory power of seventy-six
percent. With regard to the Far East-U.S. export
side, a seventy-nine percent explanatory power for 1974
were claimed by the three variables, DIST, RATI and
USE. For the 1977 flow variation, the accounted for
variables were DIST, RXTT, and the total import tonnage
of international seaborne commerce of a Far Eastern
country (GOULA). These variables had explanatory power
of seventy-seven percent. Finally, for the 1980 flow
variation, the variables DIST, RXTT, and RATX together
had a seventy-seven percent explanatory power.
It is acknowleged here that there was no single or
group of standard variables enabling one to explain
each year's Far East import and export container flow
variation with the four U.S. port ranges. Only the
variable DIST appeared regularly. These findings are
consistent with the general recognition of the
difficulty of identifing non-physical elements which
may influence flow variation, due to various social and
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economic characteristics for every country and port
eN.A.S., 1976, pp. 76-84). As far as the variable
nIST was concerned, it was the only physical factor in
the established equation.
After identifing the influencial factors, six
regression equations were established to produce the
estimations. Each equation contained the previously
identified variables for respective years. The
estimated values produced were considered as essential
information for formulating port investment policy in
order to compete with neighboring ports.
Residual value Analyses
Residual value analyses indicated the extent of
the flow variation which the identified factors were
unable to explain. The proportion of the unaccounted
flow variation was subject to the selection of
significance level. The model served best for the Far
East-U.S. Pacific Range container flows. It performed
especially well for the flows of Japan, Taiwan, Hong
Kong and South Korea with U.S. Pacific export traffic.
For these four countries, the estimated container
traffic in 1974, 1977, and 1980 came very close to the
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actual flows. Residual values for the North Atlantic
Range revealed a highly underestimated flow to every
Far Eastern country, in 1974, 1977, and 1980 both for
imports and exports. In contrast, the Gulf Range
exhibited a pattern of highly overestimated flows. A
similar residual pattern also appeared for the
container flows between the Far East and U.S. South
Atlantic Range.
In summary, there may have other influential
factors. In this study, a modified gravity model
proved to be useful to examine flow variation. Further
study to improve the explanatory power of the model may
be necessary, if higher accuracy in traffic flow
estimation and forecasting are required.
Conclusions
Maritime spatial interaction in terms of commodity
flows between Far East and the United States has
existed for a long time. Since the late 1960s,
containerization has revolutionized maritime
transportation technology for handling general cargo,
and certainly has further facilitated and intensified
flow interaction between the two areas. The rapid
expansion and adoption of containerization on Far
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East-U.S. trade routes has caused tremendous impact on
the port industry. Above all, intense competition
among ports in the same region for available and
prospective containerized cargo has forced ports to
provide highly efficient services and fast turnaround
time for containerships and cargoes.
Competition among ports has been classified into
four levels: (1) competition within a port between
different terminal operators; (2) competition between
different ports in the same country; (3) competition
between ports of the same range but which lie in
different countries; and (4) competition between
different port ranges (Suykens, 1986, pp. 111-112).
The competitive characteristics of Far Eastern seaports
may well fall into the third level. Ports like Kobe,
Hong Kong, Keelung, Kaohsiung, Pusan, and Manila are in
different countries, but compete in the same regional
area toward attracting direct calls from U.S. ports.
The competitive characteristics of U.S. seaports in
each of four ranges, on the other hand, may fall into
all but the third level of competition. Suykens (1986)
also pointed out that the ideal solution for port
development policy for most of island-type Far Eastern
country ports may not be accepted by the U.S.
seaports. However, the prevailing concern today in the
Far East and United States port industry is how to
165
confront the challenge of providing an efficient and
economic port environment to attract more traffic. The
tremendous increase in capacity and speed of new
containerships represents a significant increase in
prospective container cargo flows through U.S. ports.
These growing traffic flows will necessitate more land
adjacent to the'terminal, better and efficient landward
transport connections, and deeper and wider channels
and new wharves. Justifications for large investments
in terminal, handling equipment and channels have
become a major concern of port authorities.
Load-centers evolved as an answer to deal with this
problem by concentrating traffic in relatively few but
highly efficient ports. Because of their efficiency,
load-centers can attract traffic from wider hinterlands
and from less competitive ports in the same port range.
In order to attract traffic, traffic and flow
variation must be analyzed and included into port
planning preparations. Historical traffic data are
highly desirable to evaluate past container flow
variation which may then lead to forecasting. The
gravity model has been demonstrated as a valid
technique for evaluating spatial interaction. It was
applied in this study to examine the container traffic
flow variation between Far East and the United States.
The findings of the study indicated a group of
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variables existed which were able to highly explain the
1974, 1977, and 1980 Far East-U.S. container flow
variation. The findings also suggested that the
regression technique and accompanying residual analyses
can shed light on the complexities of containerized
trade.
The results of the study also revealed a hierarchy
of ports within each U.S. port range with regard to
handling Far East traffic. Such information will be
useful in describing the evolution of the development
of regional load-centers. In this regard, the ports of
New York, Savannah, Houston, Los Angeles, Long Beach,
and Seattle deserve constant and close periodic traffic
evalutions in order to maintain their regional leading
positions.
In summary, the gravity model and regression
techniques have the ability to provide new information
on the intricate pattern of Far East-U.S. container
trade. The method and findings suggested in this study
are only a preliminary step toward the direction of
either short-term or long-term comprehensive port
planning formulation.
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APPENDIX A
BASIC DATA FOR INDEPENDENT VARIABLES
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APPENDIX A-l
GROSS NATIONAL PRODUCT OF SELECTED FAR EAST COUNTRIES
1974. 1977. AND 1980
l.9ll l.91.7 ll.6.Q
GD..f FQreUn GD..f FQreUn GD..f FQreUn
E:z:chanie E:z:chanie E:z:chanie
1 US DQllar 1 US DQllar 1 US DQllar
TAIW· 14343.0US 38NT 19491. OUS 39NT 40080.0US 39NT
HONG· • 39774.08 5.032HK 61134.0 4.6588 115859.0 4.979&
INDO· • 10209.0NR 415.0NR 18355.0 415.0NR 43417.0 626.9NR
JAPA· • 133922.0Yen 299.1Yen 184368.0 268.5Yen 234872.0 226.7Yen
KORE· • 7332.5WQn 400.4WQn 17021.4 484.0WQn 34321.5 607.4WQn
MALA· • 21861. ORi 2.407Ri. 31064.0 2.461Ri. 49340.0 2.177R1.
PHIL· • 99948.0PesQs 6.78PesQs 154300.0 7.43PesQs 265008.0 7.51PesQs
SING· • 12109.5SD 2.43SD 15778.9 2.44SD 23228.6 2.14SD
THAI·· 272500.0Baht 20. 37Baht 391000.0 20.40Baht 672400.0 20.47Baht
NT: New Taiwan dQllar.
8: milliQns Qf HQng KQng dQllars.
NR: billiQns Qf IndQnies New Rupiahs.
Yen: billiQns Qf Japanes Yen.
WQn: billiQns Qf KQrean Won.
Ri.: milliQns Qf Malaysian ringgits.
PesQs: milliQns Qf Philippine pesQs.
SD: milliQns Qf SingapQre dQllars.
Baht: milliQns Qf Thailand Baht.
SQurce:· Statistical Yearbook Qf the Republic Qf China 1983,
DirectQrate-General Qf Budget, ACCQunting ~ Statistics.
E:z:ecutive Yun, Taipei, Taiwan, the Republic Qf China.
1983 .
•• WQrld Tables. the third editiQn, VQ1. 1. ECQnimic
Date, 1983, WQrld Bank, The JQhn HQpkins Unversity
Press. Baltimore.
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APPENDIX A-2
VALUE OF TOTAL ANNUAL IMPORTS(c.i.f.) &
EXPORTS(f.o.b.) FOR SELECTED FAR EAST COUNTRIES
(in millions of US Dollars)
1974 .l.9.TI .l9illl
Im..... Ex. I.m...:.. Ex..- 1m. Ex.
TAIW* 6966 5639 8511 9361 19733 19810
HONG ** 6768 5959 10457 9626 22413 19714
INDO 3842 7426 6230 10853 10834 21909
JAPA 62110 55528 70797 80493 140523 129812
KORE 6852 4460 10810 10046 22292 17505
MALA 4109 4235 4537 6079 10734 12939
PHIL 3471 2718 4270 3127 8295 5741
SING 8380 5809 10471 8241 24003 19773
THAI 3143 2466 4639 3482 9241 6505
Source: * for Taiwan's data, see Appendix A-I.
** Statistic Yearbook of Asia and the Pacific,
1981, United Nations publication.
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APPENDIX A-3
INTERNATIONAL SEABORNE COMMERCE OF
SELECTED FAR EAST COUNTRIES
(in thousands of metric tons)
.l9.7..4 .l..9.TI .l.9aQ
L..Q.a.Q. Unload L..Q.a.Q. Unload LQag Unload
TAIW 14046 30886 23514 43074 43124 73326
HONG 4290 13709 6525 19112 8940 24623
INDO 80889 10444 95298 13908 92502 19305
JAPA 62110 55528 70797 80493 140523 129812
KORE 6852 4460 10810 10046 22292 17505
MALA 4921 1698 10194 1677 9130 2821
PHIL 12960 14532 14819 19543 15379 21432
SING 23104 38319 24674 40473 32934 49329
THAI 9005 11578 15310 17009 12455 18551
Source:See Appendix A-2.
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APPENDIX A-4
VALUE OF SELECTED FAR EAST COUNTRIES'
EXTERNAL TRADE WITH THE UNITED STATES
(in millions of US dollar)
.l.9..7..4 .l.9TI .l.9..8..Q
I.l!h Ex.... .I11L.. E.L.- I.m....- .E.x.....-
TAIW 1682 2034 1964 3636 4670 6759
HONG 917 1575 1308 3099 2652 5157
INDO 610 1580 777 3011 1409 4303
JAPA 12681 12929 12474 20077 24428 31549
KORE 1701 1492 2447 3119 4809 4606
MALA 407 552 558 1104 1612 2114
PHIL 829 1133 881 1114 1934 1583
SING 1174 862 1324 1280 3386 2465
THAI 421 196 570 339 1569 822
Source:See Appendix A-2.
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APPENDIX A-5
MERCHANT FLEETS OF SELECTED FAR EAST COUNTRIES
(in thousand gros~ registred tons)
.l.9.7.4 l.9.TI l.9..a.Q
TAIW 1323 1415 1806
HONG 270 610 1717
INDO 762 1163 1412
JAPA 38708 40036 40960
KORE 1226 2495 4344
MALA 338 564 702
PHIL 766 1147 1928
SING 2879 6791 7664
THAI 176 261 391
Source:See Appendix A-2.
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APPENDIX A-6
CONSUMPTION OF PRIMARY ENERGY OF
SELECTED FAR EAST COUNTRIES
quantities in thousand metric tons
of coal equivalent
TAIW 25103 37091 49495
HONG 4958 6551 1717
INDO 19276 28786 33589
JAPA 371091 384729 427683
KORE 30331 40877 52134
MALA 7735 9694 13700
PHIL 11463 13306 17484
SING 5713 8189 7630
THAI 10719 13898 15474
Source:See Appendix A-2.
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APPENDIX A-7
SELECTED NAUTICAL DISTANCES BETWEEN
FAR EAST COUNTRY PORTS AND THE U.S. PORTS
U.S. S.PACI N.PACI GU.L.F. S.ALTA. N.ALTA
\ LOS .s..EA.= Hll SAY..::;. HIDl
FAR EAST ANGELES T.'r.LE OLEAN ANNAH YQRK
TAIW 6037 5425 10296 10458 10870
HONG 6380 5768 10639 10801 11213
INDO 7813 7415 12245 12407 12891
JAPA 5158 4543 9408 9570 9982
KORE 5229 5127 9516 9678 10090
MALA 8234 7429 12296 12478 12890
PHIL 6588 6077 10926 10953 11365
SING 7867 7062 11949 12111 12523
THAI 7775 6782 11669 11831 12243
SOUCE:DISTANCE BETWEEN PORTS. U.S. Navy. Hydrygraphic
Office. H.O. Publication #151. Washington D.C ..
U.S. Government Printing Office.
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APPENDIX A-8.1
CONTAINER THROUGHPUT, EXPORT
FAR EAST TO U.S., RANGE 1
.l.9..7.4 lJtTI ~
US pQrt TQtal TQtal B..a.nk TQtal TQtal Rank TQtal TQtal Rank
Q.QQ..e TQnn. ~ TQnn. TEUs TQnn. TEUs
NEW 453022 42338 1 442948 41399 1 627371 66038 1
BAL 125354 11714 2 192698 18008 2 374176 36558 2
NOR 89034 8230 3 36988 3459 3 36906 4016 4
PHI 52355 4893 4 32609 3050 4 74363 7570 3
BOS 10357 968 5 10129 950 5 23223 2085 5
XXX 3167 297 6
POR 2705 253 7
SEP 313 30 8
CAM 400 20 8
WIM 914 73 7
VVV 3114 269 6
TOTAL 736307 68813 715372 66866 1140468 116629
SQurce: U.S. Department Qf CQmmerce, Maritime AdministratiQn,
1974,1977, and 1980.
TQnnage in lQng tQns.
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APPENDIX A-8.2
CONTAINER THROUGHPUT, EXPORT
FAR EAST TO U.S., RANGE 2
.l.9.ll 1.9.TI .l9..8Q
US port Total Total~ Total Total R.a..nk Toatl Total~
.Q..Q.d..e. Tonn. ~ Tonn. 1'.IDLs. Tonn. TW..s.
SAV 97157 9080 1 132056 12345 1 156263 14595 2
CHA 77222 7216 2 126844 11853 2 256529 24487 1
JAC 36813 3441 3 11785 1102 3 11066 1070 5
MIA 47 4 4 3 1 4 16148 1826 4
WIL 15 1 5 30498 2977 3
BRU 8 1 6
Total 211262 19743 270688 25301 470502 44955
Source: U.S. Department of Commerce, Maritime Administration,
1974, 1977, and 1908.
Tonnage in long tons.
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APPENDIX A-8.3
CONTAINER THROUGHPUT, EXPORT
FAR EAST TO U.S., RANGE 3
.l.9..7..4 1..9.7..7 l..9..6.Q
US port Total Total R.a.nk Total Total R.a..M Total Total B..a.nk
.Q.QQ..e. Tonn . 1'.EJI..S. Tonn. 1'.IDLs. Tonn. ~
NEO 11242 1052 1 1741 163 2 3248 331 4
HOU 4910 460 2 1038 97 4 24923 2797 2
MOB 911 87 3 46 4 5
GAL 681 64 4 57451 5207 1
TAM 318 30 5 1062 100 3
SAN 123 11 6 5583 522 1
BEA 13'7 12 5
GUL 11979 752 3
TOTAL 18184 1704 9561 894 97647 8491
-Source: U.S. Department of Commerce, Maritime Adiministration,
1974, 1977, and 1980.
Tonnage in long tons.
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APPENDIX A-8.4
CONTAINER THROUGHPUT, EXPORT
FAR EAST TO U.S., RANGE 4
1.9.7.1 .l9.TI. l.9..8..Q
US ;port ~ ~B..a.l.:I.k. IQal l'.o..t..al. R.a.Il.k ~ IQal R.a.Il.k
.c..o.d.e. ImuL.. 'I.E!Ls. ImuL.. 'I.E!Ls. 1'..oJuL.. 'I.E!Ls.
LOS 862791 80633 1 1173740 109694 1 2214441 219484 1
SEA 447165 41832 2 921875 86159 3 1700438 157594 3
SAF 427314 39934 3 612458 57246 4 517625 49630 5
OAK 406191 37965 4 1025019 95796 2 1937756 196125 2
LON 260440 24341 5 579625 54167 5 1012439 99635 4
POT 174782 16335 6 257886 24106 6 325882 21554 6
HON 36565 3418 7 32481 3036 7 54655 4832 7
TAC 8193 764 8 3760 351 11 13984 2859 8
DIE 4366 409 9 45 5 13
LOG 4239 396 10 769 72 12 8555 731 10
XXX 69 6 11
COB 6913 553 10
ABE 6145 574 9
VAN 7301 682 8
DUT 5086 646 11
KOD 6405 811 9
RIC 5028 361 12
COL 1073 84 13
Total 2632565 246033 4627016 432441 7803367 754346
Source: U.S. Department of Commerce. Maritime Administration
, 1974. 1977, and 1980.
Tonnage in long tons.
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APPENDIX A-9.1
CONTAINER THROUGHPUT. IMPORT
FAR EAST FROM U.S .. RANGE 1
l.9..'Z..i l.9.7..7 .l.9.8..Q
US port I..o..t..a.l I..o..t..a.l IWlk I..o..t..a.l I.Q.ilU. B..a..nk I.Q.ilU. ~ B..a..nk
QQde TmuL.. !E!!.s. TmuL.. !E!!.s. TmuL.. I..E!LS.
NEW 722254 67505 1 1266303 118348 1 925575 119495 1
BAL 152014 14206 2 298681 27920 2 215550 21538 2
NOR 77835 7275 3 72260 6755 4 58041 7196 4
PHI 75413 7047 4 146699 13711 3 86943 9994 3
BOS 15671 1464 5 39491 3688 5 14773 1357 5
WIM 105 10 6 2322 261 6
CAM 7 1 7 1366 99 7
SEP 868 81 6
NLO 404 40 8
Total 1043292 97509 1824309 170504 1304965 159980
Source: U.S. Department of Commerce. Maritime Administration.
1974. 1977, and 1980.
Tonnage in long tons.
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APPENDIX A-9.2
CONTAINER THROUGHPUT, IMPORT
FAR EAST FROM U.S., RANGE 2
~ l.9.TI l.9..8..Q
US port I..Q.t.al I..Q.t.al &.aU I..Q.t.al I..Q.t.al~ I..Q.t.al I..Q.t.al~
.Q..Q.de. ~ I.E!l.S. ~ I.E!l.S. ~ I.E!l.S.
SAY 59678 5582 1 143653 13426 1 161336 20125 1
CRA 47492 4437 2 104811 9796 2 93896 9978 2
JAC 23136 2162 3 20967 1957 4 15589 1745 4
MIA 7526 700 4 41679 3896 3 69416 8183 3
WIL 1096 104 5 4991 466 5 6237 768 5
GRE 1009 6
Total 139028 12994 316101 29541 346474 40799
Source: U.S. Department of Commerce, Maritiime Administration,
1974. 1977, and 1980.
Tonnage in long tons.
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APPENDIX A-9.3
CONTAINER TRAFFIC. IMPORT
FAR EAST FROM U.S .. RANGE 3
l.9..7..i l.9..TI .l.9..6..Q
US port I..Q.t.aJ. I..o.t..a..l R.w:lJr. l:Qll,l I..o.t..a..l &.aJ.lk l:Qll,l l:Qll,l &.aJ.lk
Q..Q.d..e. 'I.o..nn....- ~ 'I.o..nn....- ~ 'I.o..nn....- I.E.lI..a
NED 10307 963 1 10574 989 1 5954 512 3
MOB 4701 440 2 5626 525 4 1319 149 6
ROU 4497 419 3 7704 720 2 8179 639 2
SAN 3205 299 4 7507 701 3 920 92 7
TAM 405 37 5 14 2 9
GAL 181 18 6 860 80 5 9204 303 4
GUL 13299 807 1
XXX 2656 156 5
COR 4 2 10
DAL 44 44 8
Total 23296 2149 32271 3015 41593 2706
Source: U.S. Department of Commerce. Maritime Administration.
1974. 1977. and 1980.
Tonnage in long tons.
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APPENDIX A-9.4
CONTAINER THROUGHPUT, IMPORT
FAR EAST FROMU.S., RANGE 4
.l.9..7.i .l.9TI l.9aQ
US port I.o..t..a..l I.o..t..a..l B.a.nk I.o..t..a..l I.o..t..a..l R..a.n.k I.o..t..a..l I.o..t..a..l B..!Wt
.Q..Q.Q..e. I..Q.w;L.. Iml.s. I.Q1m...... Iml.s. I.Q1m...... Iml.s.
LOS 829638 77536 1 1261502 117898 1 1269993 167060 1
LON 520261 48618 2 1019645 95296 3 899451 145159 3
SEA 456309 42642 3 1028465 96115 2 3914227 146126 2
OAK 316653 29590 4 505433 47238 4 509244 67290 4
SAF 177769 16617 5 370267 34609 5 112525 15307 5
POT 62789 5867 6 99358 9284 6 73290 8566 6
TAC 17069 1597 7 30278 2832 7 44932 6233 7
HON 13590 1268 8 20785 1944 8 36639 4837 8
DIE 4284 402 9 1092 90 11
LOG 3430 323 10 778 73 9 6105 754 9
VAN 230 22 11 5 1 12
ALA 409 39 10
AST 20 2 11
SAC 37 3 14
COL 1847 176 10
SOU 44 44 13
DET 44 33 12
Total 2402022 224485 4336945 405331 6869470 561678
Source: u.S. Department of Commerce. Maritime Administration,
1974, 1977, and 1980.
Tonnage in long tons.
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APPENDIX B
SAS COMPUTER PROGRAM EMPLOYED IN THIS STUDY
DATA I(X)74(77)(80);
INPUT COUTY DPORT GNP DIST USTI USTE FLET GOL GOUL TCVI TCVE
TTEU NTNSE ENGYC ENCOPE WEIGHT TTEUI NTNSI WEIGHTI;
CARDS;
PROC SORT;
BY COUTY;
DATA I(X)MODEL;
SET WORK.I(X)74(77)(80);
GRDP=GNP*1000000;
USE=USTE*1000000;
USI=USTI*1000000;
GOULA=GOUL*1000;
GOLA=GOL*1000;
MFLET=FLET*1000;
ITEC=TCVI*1000000;
XTEC=TCVE*1000000;
CENGY=ENGYC*1000;
LTTEU=LOG(LTTEUI);
LGRNP=LOG(GRNP);
LDIST=LOG(DIST);
LCENGY=LOG(CENGY);
LGOLA=LOG(GOLA) ;
LGOULA=LOG(GOULA);
184
APPENDIX B (CONTINUED)
SAS COMPUTER PROGRAM EMPLOYED IN THIS STUDY
LUSE=LOG(USE);
LUSI=LOG(USI);
LRXUS=LOG(USE/XTEC);
LRIUS=LOG(USI/ITEC);
LRUSTR=LOG((USE+USI)/(ITEC+XTEC));
LRUSTN=LOG((NTNSE+NTNSI)/(GOULA+GOLA));
LRUSGNP=LOG((USE+USI)/GRDP);
LRXIGNP=LOG((ITEC+XTEC)/GRDP);
LRITT=LOG(NTNSE/GOULA);
LRXII=LOG(NTNSI/GOLA);
LMFLET=LOG(MFLET);
LRATI=LOG(TTEU/TTEUI);
LRATX=LOG(TTEUI/TTEU);
LWEIGHT=LOG(WEIGHT);
LWEIGHTI=LOG(WEIGHTI);
PROC SORT;
BY LEETU;
PROC STEPWISE;
MODEL LTTEU(I)=LDIST LGRNP LCENGY LGOLA LGOULA
LUSI LUSE LRXUS LRIUS LRUSTR LRUSTN LRUSGNP
LRXIGNP LRITT LRXTT LMFLET
LRATI LRATX lMAXR SLENTRY=O.06 SLSTAY=O.01;
DATA RESI;
SET WORK.X(I)MODEL;
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APPENDIX B (CONTINUED)
SAS COMPUTER PROGRAM EMPLOYED IN THIS STUDY
FEHAT=A+B (LOGX )+B (LOGX )+B (LOGX );
Z=_N_;
RESID=LTTEU(I)-FEHAT;
PROC PLOT;
PLOT RESID*Z;
DATA NEW;
SET WORK.RESI;
C=_N_;
PROC FREQ;
TABLES COUTY*/DPORT/NONPERCENT NOCOL NOROW MISSING;
WEIGHT RESID;
TITLE;
DATA FINAL;
SET WORK.RESI;
PROC SORT;
BY RESID;
B=_N_;
PROC PLOT;
PLOT LTTEU*B FEHAT*B='*'IOVERLAY;
II
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APPENDIX C-l
THE ESTIMATED ACCURACY OF PORT RANGE OF THE NORTH
U.S. ATLANTIC COAST EXPORTING CONTAINERIZED CARGO
TO THE FAR EAST, BY TEU, COUNTRY TOTAL
Country Actual Predicted Residual
~ value value value
'74 '77 '80 '74 '77 '80 '74 '77 '80
TAIW 9.01 9.19 10.11 6.86 7.45 8.56 2.15 1. 75 1. 55
HONG 9.49 9.88 10.41 6.83 8.01 8.53 2.66 1. 87 1. 88
INDO 6.20 4.79 4.42 5.36 3.40 5.38 0.84 1. 39 -.96
JAPA 10.63 10.26 10.48 8.48 8.81 8.77 2.16 1.45 1. 71
KORE 6.85 7.45 8.78 6.65 6.41 8.01 0.20 1.04 .77
MALA 6.75 5.37 5.34 4.73 3.89 5.21 2.02 1.47 .12
PHIL 6.65 6.46 7.13 5.55 6.39 5.12 1.10 .07 2.01
SING 7.75 8.74 9.62 5.99 6.69 6.88 1. 76 2.05 2.74
THAI 6.14 4.64 4.88 3.32 2.41 3.32 2.81 2.23 1. 56
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APPENDIX C-2
THE ESTIMATED ACCURACY OF PORT RANGE OF THE SOUTH
U. S. ATLANTIC COAST EXPORTING CONTAINERIZED CARGO TO
THE FAR EAST, BY TEU, COUNTRY TOTAL
Country Actua.l Pred1cted Residua.l
~ Y.a..l1le YAlJl.e YAlJl.e
'74 '77 '80 '74 '77 '80 '74 '77 '80
TAIW 7.85 8.51 9.41 7.04 8.68 8.94 .81 - .16 .47
HONG 7.29 8.27 9.46 7.01 8.25 8.91 .28 .02 .55
INDO 4.53 2.89 1.10 5.49 1. 79 3.32 - .96 1.10 -2.22
JAPA 9.61 9.63 9.54 8.68 10.19 9.16 .93 - .56 .38
KORE 5.97 6.79 7.32 6.86 8.09 8.34 - .89 -1.30 -1.02
MALA 2.56 .69 1.10 4.88 .82 4.00 -2.32 - .13 -2.90
PHIL 4.84 3.30 4.13 5.73 2.81 5.05 - .89 .49 - .92
SING 5.43 5.65 8.38 6.15 5.62 7.25 - .71 .34 1. 14
THAI 2.20 0.00 1.79 3.49 -.19 3.51 -1.30 .19 -1.71
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APPENDIX C-3
THE ESTIMATED ACCURACY OF PORT RANGE OF
U.S. GULF COAST EXPORTING CONTAINERIZED CARGO
TO THE FAR EAST. BY TEU. COUNTRY TOTAL
Country Actual Predicted Residual
~ Y..a..l.ue Y..a..l.ue ~
'74 '77 '80 '74 '77 '80 '74 '77 '80
TAIW 3.58 5.32 8.60 7.11 6.67 9.86 -3.53 -1.35 -1.26
HONG 4.33 5.97 6.46 7.08 8.62 9.40 -2.75 -2.65 -2.94
INOO 4.63 4.84 5.87 5.58 4.75 6.24 -0.96 0.09 -0.37
JAPA 6.68 2.30 6.27 8.76 5.27 9.21 -1.90 -2.96 -2.84
KORE 4.59 3.50 3.00 6.93 5.13 7.10 -2.94 -1.63 -4.10
MALA 3.87 0.00 5.31 4.95 -.99 5.18 -1.08 0.99 0.13
PHIL 4.69 4.82 6.81 5.74 6.50 5.77 -1.05 -1.68 1.04
SING 5.52 1.10 5.73 6.21 4.60 7.66 -0.69 -3.50 -1.92
THAI 3.40 0.00 4.71 3.56 3.52 4.04 -0.16 -3.52 0.67
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APPENDIX C-4
THE ESTIMATED ACCURACY OF PORT RANGE OF THE NORTH
U. S. PACIFIC COAST EXPORTING CONTAINERIZED CARGO
TO THE FAR EAST. BY TEU. COUNTRY TOTAL
Coutry Actual Predicted Residual
~ ~ ~ nJJJ.e.
'74 '77 '80 '74 '77 '80 '74 '77 '80
TAIW 9.90 10.39 11.68 9.65 9.75 11.66 .25 .64 .02
HONG 10.14 11.04 11.75 9.51 10.12 11.67 .63 .92 .75
INDO 6.72 7.24 7.90 7.71 8.02 6.64 -.99 -.78 1.27
JAPA 12.06 12.48 12.92 11. 61 11.83 12.57 .44 .65 .34
KORE 9.62 10.43 10.93 9.77 10.36 11.37 -.15 .07 -.45
MALA 6.65 6.15 7.60 6.86 6.48 6.66 -.21 -.33 .94
PHIL 8.84 8.87 7.85 8.84 8.53 8.55 .69 .45 -.70
SING 8.45 10.28 10.54 8.19 9.47 9.40 .25 .81 1. 15
THAI 6.19 7.75 7.47 5.48 8.81 6.57 .71 -1.06 .89
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APPENDIX C-5
THE ESTIMATED ACCURACY OF PORT RANGE OF THE NORTH
U.S. PACIFIC COAST EXPORTING CONTAINERIZED CARGO TO
THE FAR EAST, BY TEU, COUNTRY TOTAL
Country Actual Predicted Residual
Q..Qd..e. ~ ~ ~
'74 '77 '80 '74 '77 '80 '74 '77 '80
TAIW 9.90 10.39 11.68 10.18 10.03 12.21 - .27 .64 - .53
HONG 10.14 11.04 11.75 9.99 10.38 12.19 .15 .66 - .44
INDO 6.72 7.24 7.90 7.96 8.15 6.90 -1.24 - .91 1.00
JAPA 12.06 12.48 12.92 12.22 12.16 13.23 - .16 .32 - .31
KORE 9.62 10.43 10.93 9.87 10.41 11.47 - .25 .02 - .54
MALA 6.65 6.15 7.60 7.35 6.74 7.19 - .70 - .59 .41
PHIL 8.84 8.97 7.85 8.53 8.74 8.97 .31 .24 -1.12
SING 8.45 10.28 10.54 8.71 9.78 9.95 - .26 .51 .59
THAI 6.19 7.75 7.47 6.13 9.16 7.28 .06 -1. 41 .19
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APPENDIX C-6
THE ESTIMATED ACCURACY OF PORT RANGE OF THE NORTH
U.S. ATLANTIC COAST IMPORTING CONTAINERIZED CARGO FROM
THE FAR EAST, BY TEU, COUNTRY TOTAL
Country Actual Predicted Residual
Q..Q.d..e. ~ ~ ~
'74 '77 '80 '74 '77 '80 '74 '77 '80
TAIW 9.29 10.09 10.31 7.00 8.23 7.84 2.29 1.86 2.47
HONG 9.82 10.52 10.60 6.68 8.48 8.76 3.14 2.04 1.84
INDO 5.44 5.07 0.00 4.84 3.56 0.68 0.60 1. 51 -0.68
JAPA 11.07 11.48 11.22 9.17 9.92 9.31 1. 90 1. 56 1. 91
KORE 7.28 8.28 7.29 7.25 7.19 6.09 0.03 1.09 1.20
MALA 6.17 4.74 2.48 4.17 3.07 2.82 2.00 1. 67 -0.34
PHIL 5.94 5.69 8.19 5.16 5.38 6.50 0.78 0.31 1.69
SING 7.47 8.87 9.14 4.96 6.59 5.71 2.51 2.28 3.43
THAI 3.61 6.21 6.25 1.24 4.03 5.29 2.37 2.18 0.95
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APPENDIX C-7
THE ESTIMATED ACCURACY OF PORT RANGE OF THE SOUTH
U.S. ATLANTIC COAST IMPORTING CONTAINERIZED CARGO FROM
THE FAR EAST, BY TEU, COUNTRY TOTAL
Country Actua.l Predicted Residua.l
Q..QQ£ Y..al.ue Y..al.ue Y..al.ue
'74 '77 '80 '74 '77 '80 '74 '77 '80
TAIW 7.20 8.40 9.16 6.13 8.34 7.87 1. 08 0.06 1. 28
HONG 7.88 8.77 9.17 7.15 8.59 8.77 0.73 0.18 0.40
INDO 0.00 4.69 2.20 0.70 3.66 2.92 -0.70 1. 03 -0.72
JAPA 9.06 9.72 9.87 8.26 10.04 9.38 0.80 -0.33 0.49
KORE 4.68 6.22 5.55 5.50 7.32 6.21 -0.82 -1.10 -0.66
MALA 3.00 2.89 1.61 5.46 3.17 4.23 -2.46 -0.28 -2.62
PHIL 3.09 5.81 5.84 4.15 5.49 6.93 -1.06 0.31 -1.09
SING 5.43 6.82 7.44 5.43 6.69 5.71 0.00 0.21 1. 73
THAI 2.08 3.97 3.13 4.12 4.14 5.46 -2.04 -0.17 -2.33
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APPENDIX C-8
THE ESTIMATED ACCURACY OF PORT RANGE OF
THE U. S. GULF COAST IMPORTING CONTAINERIZED CARGO FROM
THE FAR EAST, BY TEU, COUNTRY TOTAL
Country Actua.l Predicted Residua.l
.Q..Q.d..e ~ ~ ~
'74 '77 '80 '74 '77 '80 '74 '77 '80
TAIW 6.12 7.04 6.30 9.79 8.39 7.20 -3.67 -1.35 -0.90
HONG 4.63 6.19 5.17 6.90 8.64 8.48 -2.27 -2.45 -3.31
INDO 2.20 4.02 0.00 1. 93 3.70 0.41 -0.37 0.32 -0.41
JAPA 7.34 6.82 6.68 9.49 10.10 9.50 -2.15 -3.27 -2.82
KORE 3.95 5.61 4.45 6.31 7.37 7.49 -2.36 -1.76 -3.03
MALA 2.30 3.85 3.13 1. 94 3.22 3.31 -0.36 0.63 -0.18
PHIL 3.33 4.40 6.79 4.61 5.50 6.30 -1. 28 -1.46 0.49
SING 1.61 3.29 3.95 1.08 6.85 5.47 0.53 -3.56 -1.52
THAI 2.30 0.69 4.92 2.13 4.18 5.12 -0.17 -3.49 -0.20
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APPENDIX C-9
THE ESTIMATED ACCURACY OF PORT RANGE OF
THE SOUTH U.S. PACIFIC COAST IMPORTING CONATINERIZED CARGO
FROM THE FAR EAST. BY TEU, COUNTRY TOTAL
Country Actual Predicted Residual
Q..Q.Q..e. Y..al.ue. Y..al.ue. Y..al.ue.
'74 '77 '80 '74 '77 '80 '74 '77 '80
TAIW 9.80 10.60 11. 71 9.28 10.00 10.84 0.52 0.60 0.87
HONG 10.37 11.10 11.34 9.19 10.18 11.47 1. 18 0.92 -0.13
INDO 3.91 4.55 6.72 4.81 5.05 4.48 -0.90 -0.50 2.24
JAPA 12.02 12.53 12.67 11.69 11.91 12.38 0.33 0.62 0.29
KORE 8.50 9.26 9.49 8.53 9.18 9.53 -0.03 0.08 -0.04
MALA 5.33 4.26 6.87 5.40 4.42 5.94 -0.07 -0.16 0.93
PHIL 6.87 7.56 7.40 6.26 7.03 8.78 0.61 0.53 -1.38
SING 7.48 9.01 9.77 6.33 8.00 8.02 1. 15 1. 01 1. 75
THAI 3.33 4.66 6.60 2.96 5.40 6.83 0.37 0.74 -0.23
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APPENDIX C-I0
THE ESTIMATED ACCURACY OF PORT RANGE OF
THE NORTH U.S. PACIFIC COAST IMPORTING CONTAINERIZED CARGO
FROM THE FAR EAST, BY TEU, COUNTRY TOTAL
Country Actual Predicted Residual
Q.Q.Q.e. ~ Y..a..l.ue. Y..a..l.ue.
'74 '77 '80 '74 '77 '80 '74 '77 '80
TAIW 9.28 10.60 11. 71 9.21 10.33 11.39 0.07 0.27 0.32
HONG 10.37 11.10 11.34 9.55 10.49 11.99 0.72 0.61 -0.65
INDO 3.91 4.55 6.72 5.05 5.21 4.75 -1.14 -0.66 1. 97
JAPA 12.02 12.53 12.68 12.28 12.30 13.04 -0.26 0.23 -0.36
KORE 8.50 9.26 9.49 8.62 9.24 9.53 -0.12 0.02 -0.14
MALA 5.33 3.85 6.86 5.87 3.21 6.47 -0.54 0.63 0.39
PHIL 7.48 7.56 7.40 6.83 7.27 9.20 -0.65 0.29 -1.80
SINy 6.87 8.99 9.77 6.64 8.32 8.58 0.07 0.67 1. 19
THAI 3.33 4.66 6.60 3.59 5.82 7.54 -0.26 -1.16 -0.94
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NOTES
1. About two thirds of all exports from developing
countries were purchased by developed industrialized
nations: 70 percent of fuel, 65 percent of primary
products and 60 percent of manufactures.
2. Japan's exports to the United States grew over
twenty-three fold by value between 1963 and 1980,
nearly double the growth rate of imports from France
and triple that of the Great Britain.
3. Pirage outlines the factors involved the
conceptualization of global interdependence.
4. Various technological innovations contribute a great
reduction to operation costs in three main areas
outlined by Sohmen.
5. Captain Markussen argues that overall cost of
Shipping in containers, cargo pilferage and the
return of empty containers were major problems
concerned by the port and liner operators as well as
shippers. He furthur suggests that for most
commodities proper shipper packed units would be
more rational in a through-going transportation
concept. For latest discussion about
containership's cost, see Heaver, Trevor D., "The
Treatment of Ship's Operation Costs", Maritime
Policy and Mana~ement, (12)No.1, 1985, p. 40.
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Capital cost for a single containership has risend
compared to that of bulk carriers. For discussion
about the containership shipping industry in future,
see Maritime Transport. DECD. 1984, DECD
pUblication, under the title of Round-World-Seryice.
6. Slack's findings showed that inter-port competition
between the North American Mid-West and West Europe,
with regard to the attraction of exports and freight
forwarders, were not subject to port
infrastructures. The decision-makers priorities for
selecting ports were influenced more by price and
service considerations of land and ocean carriers.
However, this may not be the case in intra-port
competition.
7. In his original paper, Ullman used distance to refer
the third factor required in an interaction system,
rather than using the word of transferability;
Ullman also mentioned that political sovereignty as
a conditioning factor. See Ullman 1980, pp. 24-25.
8. Ibld.; note 7.
9. This is the latest book dealing with the historic
origin of Hong Kong's colonial status and of the
unequal treaty signed between the Britain and
China's Ching Dynasty.
10. Cheng's book collects official documents and
semi-official statements of the Chinese, British and
198
Hong Kong governments on the future of Hong Kong;
also it is a summary of polls and opinion from the
people.
11. De Mesquita's book addresses the question of the
scope and durability of the People's Republic of
China's future policies toward Hong Kong.
199
REFERENCES CITED
Abler, Ronald; Adams, John S., and Gould,
Spatial Organization: The Geographer's
Peter.
View of
Book
Jersey:
of Human
Institute of
the World. Englewood Cliffs, New
Prentice-Hall Inc., 1971, pp. 194-195.
Alcay, R.E. "Aggregation and Gravity Model:Some
Empirical Evidence," Journal of Reiional Science,
vol.7, 1967, pp. 61-73.
Bennathan, Esra and Walters, A.A. Port Pricini and
Investment Policy for Developin~ Countries, New
York:Oxford University Press, 1979.
Blalock, Hubert M. Jr. Social Statistics, revised
second edition, New York: McGraw-Hill
Company, 1979, pp. 427-428.
Branch, Alan E. The Elements of Shippini, London:
Chapman and Hall, 1975.
Brandt, Willy. North-South: A Proiramme for Survival,
report of the Independent Commission on
International Development Issues, Cambridge, M.A.:
The MIT Press, 1981, pp. 36-42.
Carrothers, Gerald A.P. "A Historical Review of the
Gravity and Potential Concepts
Interaction," Journal of American
Planners, 22:2, 1956, pp. 94-102.
200
Cheng, Joseph Y.S., ed.. Hon~ Kon~: In Search Of A
Future, New York: Oxford University Press, 1984.
Containerized Cargo Statistics (Calandar Year 1980).
U.S. Dept. of Transportation, Maritime
Administration, Office of Trade Studies and
Statistics, Washington D.C., January 1982.
De Mesquita, Bruce B., Newman, David, and Rabushka,
Alvin. Forecasting Political Events: The Future
of Hong Kong, New Heaven: Yale University Press,
1985.
Du Jonchay, Ivan. The Handbook of World Transport, New
York: Facts On File, Inc., 1978, p. 48.
Far East Shipping. Seatrade publication, London.
Frankel, Ernst G. Mana~ement and Operations of
American Shipping, Boston MA.: Auburn House
Publishing Company, 1982.
Gardner, Bernard. "The Container Revolution and Its
Effects on the Structure of Traditional UK Liner
Shipping Companies", Maritime Policy Management,
(12)NO.3, 1985, pp. 195-198.
Godwin, Peter. "Trade and Shipping Patterns in the
1990s", Greenwich Forum VI, ed. by Ranken,
M.B.F., England: Westbury House, 1980, pp. 9-10.
Green, Robert T. and Lutz, James M.. The United
States and World Trade, New York: Praeger
Publishers, 1978. See especially pp. 17-31,
201
under the title: dependency theory.
Hayuth, Y. "Containerization and the Load Center
Concept", Economic Geo~rapher, 1981, 57:pp.
160-176.
Hofheinz, Roy Jr. and Calder, Kent E.. The Eastasia
~' New York: Basic Books, Inc., Publishers,
1982, pp. 171-172.
Hurst, Michael E. Eliot ed.. Transportation
Geo~raphy, New York: McGraw-Hill Book Company,
1974, p. 207. See Hurst's comment in the
beginning of the section of water transportation.
IMF (International Monetary Fund), Direction of Trade
Statiscs, April 1981. In 1980 U.S. exported to
Japan, South Korea, Taiwan, Hong Kong, Singarpore
and Mainland Chain were US$38 billion, while
imports from the theirs exceeded US$52 billion.
Also see Taiwan Statistical Data Book 1981,
Council for Economic Planning and Development,
Executive Yuan, Republic of China, Taiwan, Taipei,
1981, p. 191 .
Kendall, Lane C.. The Business of Shippin~, fourth
edition. Centreville, Maryland: Conell Maritime
Press, 1983.
Korea Annual. Annual South Korea yearbook, edited by
Yonhap News Agency, Seoul, Korea.
Kuo, Shirley W.Y.. The Taiwan Economy in Transition,
202
pp.1983,westview Press Inc.,Colorado:
138-142.
Kunio, Yoshihara. Japanese Economic Deyelopment,
Tokoyo: Oxford University Press, 1979.
L.A.S.(Latin American Shipping). Seatrade, 1982, p.
41.
Lincoln, Edward, ed.. Yearbook of U.S.-Japan Economic
Relation in 1980, Washington D.C.: Japan Economic
Institute of America, 1981, p. 120.
Lowe, John C., and Moryards S. The Geo~raphy of
Moyement, Boston, MA: Houghton Mifflin Company,
1975, pp. 176-197.
Lukermann, I., and Porter, P.W. "Gravity and Potential
Models in Economic Geography," Annuals of the
Association of American Geography, November, 50:4,
1960, pp. 493-504.
MARAD ,1977. "A Long-term Forecast of U.S. Waterborne
Foreign Trade: 1976-2000", U.S. Dept. of
Commerce, Maritime Administration, Office of
Policy and Plans, Division of Economic and
Operational Analysis, November 1977, vol.1-3. See
especially volume one.
Markussen, M., Captian. "The Container Concept and Its
Demerits", Norwe~ian Shippini News, (38)No.3, 5
March, 1985, pp. 16-17.
Marti, Bruce E.. "Maritime Containerized Export Flow:
203
John Wiley
especially
andTrade
see
South Atlantic and Gulf Ports, 1974-1977", (Ph.D
dissertation, University of Florida, 1982).
Marti, Bruce E. and Krausse, Gerald H.. "Trade Route
11: Methods to Assess Port Exchanges of Maritime
Containerized Cargo Flows', Ocean Management, 8,
1982/1983, pp. 317-333.
Martin, B.U., and Warden C.B. "Transportation Planning
in Developing Countries," Traffic Quarterly,
vOl.19, no.1, 1965.
McKinsey Company, Inc.. Containerization: The Key to
Low-Cost Transport, (A Report for the British
Transport Duck Board). London: Solicitors' Law
Stationary Society, Limited, 1967.
Morton, Kathryn and Tulloch, Peter.
Deyelopin~ Countries, New York:
Sons, 1977, pp. 154-202,
accompanying the tables.
Murphy, Rhoads. An Introduction to Geo~raphy, Chicago:
Rand McNally Company, 1966, pp. 160-163.
N.A.S. (National Academy of Sciences), "Port
Development in the United States," Report prepared
by the Panel of Future Port Requirements of the
United States Maritime Transportation Research
Board, Commission on Sociotechnical Systems,
National Research Cluncil, N.A.S., Washington,
D.C., 1976.
204
Niedercorn, John H., and Moorehead,
Commodity Flow Gravity Model:
Reassement, " Regional and Urban
Josef D. "The
A Theoretical
Economics, June,
1974, 4, pp.
Norton, Hugh S.
Columbus, OH:
69-75.
Modern Transportation
Charles E. Merrill
Economics,
Book, Inc.,
1963.
OECD(Organization for Economic Cooperation and
Development). Maritime Transport, (1974) (1977)
(1980), Paris: OECD (Annual Reports).
Pirage , Dennis. The New Context for International
Relations: Global Ecopolitics, North Scituate,
MA: Duxbury Press, 1978, pp. 37-40.
Seatrade (April 1982). Containerization Report, pp.
105-133.
Seatrade (May 1981). pp. 13-19.
Seatrade (October 1984). "HK Shipping in Uncharted
Territory", pp. 70-75.
Slack, Brain. "Containerization, Inter-port
Competition, and Port Selection", Maritime Policy
Mana~ement, (12)No.4, 1985, pp. 293-303.
Smith, M., McLoughlin J., Large, P., and Chapman, R..
ASIA's New Industrial World, London: Richard Clay
ltd., 1985, see pp. 1-5 and pp. 131-136.
Smith, R.H.T. "Concepts and Methods in Commodity Flow
Analysis," Economic Geo~raphy. 46:3, July, 1970,
205
Interaction,
University of
pp. 404-416.
Sohmen, H. "The Concerns of Shipowners in Today's
Market and Regulatory Environment", Maritime
Policy Mana~ement, (13)No.1, 1986, pp. 13-14.
Sun, Nai-Ching, and Bunamo, Michael, C. Competition
For Handling For U.S. Foreign Trade Cargoes: The
Port of New York Experience,", Economic Geo~raphy,
49:2, April, 1973, pp. 156-162.
Suykens F. "Port Should Be Efficient (even when this
means that some of them are subsidized)", Maritime
Policy and Mana~ement, 1986, vol. 13, pp.
109-113.
Taaffe, Ed. J., and Gauthier, Jr. Howard L.
Geo~raphy of Transportation, Englewood Cliffs,
N.J.: Prentice-Hall, Inc., 1973, pp. 73-99.
Taylor, Peter J. Quantitatiye Methods in Geo~raphy:
An Introduction to Spatial Analysis, Hopewell,
N.J.: Houghton Mifflin Company, 1977.
Ullman, Edward L. Geography as Spatial
ed. by Boyce, Ronald R., Seattle:
Washington Press, 1980.
United Nations, Conference on Trade and Development
( 1974) ( 1977) ( 1980) . *-!RClo<e~y...icllo<ec!lw_~o'-'kf__.....MLlOIa..r.....iL..!/t!..oloi'-'lm12e
Transport, New York: United Nations.
U. S. Department of Commerce, Maritime Administration,
~ 1922 19aQ MARAD Containerized Foreign Trade
206
Per Captia Product.
(1980), Washington
Data, (unpublished reports).
U. S. Navy, Hydrographic Office. Distance Between
Ports. H.O. Publication *151, Washington D;C.:
U.S. Government Printing Office.
U. S. Government Printing Office. U.S. Merchant
Marine Act, 1936, Section 212(A), Washington D.C.,
1979.
Wesley-Smith, Peter. Unequal Treaty 1898-1997: China.
Great Britain and Hon~ Kon~/s New Territories, New
York: Oxford University Press, 1980.
Whittaker, Aics J.R.. Containerization, New York:
John Wiley Sons, 1975, second edition, pp. 301.
Wong, John. ASEAN Economic in Perspective,
Philadephia: Institute for the Study of Human
Issues, Inc., 1979.
World Bank. Atlas: Population.
Growth Rates, (1974) (1977)
D.C.: World BanK.
You Poh Seng, and Lim Chong Yah, ed.. The Sin~apore
Economy, Hong Kong: Eastern Universities Press
SDN. BHD., 1971.
207
